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ENVIRONMENTAL IMPACT STUDY SUMMARY

Environmental Impact Statement For Proposed Motor Fuel Grade Ethanol Plant At

Pepeekeo, Hawaii.

This summary will highlight the important elements of the EIS with part1cu1ar

reference to effluent disposal techniques.

The proposed plant will produce 35,000 gallons of absolute alcohol {199 proof)
from 450 tons of final molasses per day. Steam, electric power, hot water and
25% of the molasses will be supplied from the parent raw sugar factory and

power plant. Cold, fresh water will be furnished from two or more wells to be

drilled above the plant and this water will again be used at the sugar mill.

The proposed process will be more efficient thermally and biochemically than

are more conventional plants because of the use of a declining thermal gra-
dient, a rigorous molasses clarification.and a yeast recycling technique. The
improved techniques reduce the quantities and types of materials in the waste

Stream, whch is a non-toxic aqueous effluent.

The'placement of the plant as an adjunct to the existing facilities minimizes
env1ronmenta1 effects while optimizing economic and social factors. The site
wou]d be immediately adjacent to the power plant in a vacated urban residen-
tial area of 11.3 acres which would be rezoned as urban industrial.

There would be no relocation of people required and no unique environmental
condi;ions or species would be encountered because the area has been composed

of residences and yards for decades.
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The workforce and technological requirements will be fulfilled by the local
community without dislocation of the existing infrastructure. Some special-
ized training would be supplied by the process engineering consultants upon

plant completion.

The installation of the proposed facility as an integral part of the existing
facility established the concept of containing the effluent loading of the
ethanol operation within the environmental limits of the permits for the ex-
isting plant. This procedure improves the probability of the ethanol operation
becoming feasible, saves energy and facilitates regd]atory control by contain-
ing all the effluents within the present sampling and monitoring stations. A
discussion of the logic and economic urgency of using the existing system for

all factory effluents can be found in Appendix A and Section B of Part VII.

Adverse environmental conditions resulting from the proposed action would be
transitory, occurring during construction, except that a minor and variable
impact upon traffic on the main highway would occur. The degree of impact

on any particular day would depend in large part upon the amount of cane haul-

ing occurring at the same time on the same segment of highway.
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PART 1
INTRODUCTION

Industry and government began to show an interest in energy self-sufficiency
for the State of Hawaii during the early 1970's and, in particular, after the
‘01 shock' of 1973. The Hilo Coast Processing Company began installation of
a power generation complex in 1971 to furnish firm e]ect}ic power from sugar
cane fiber for the local public utility. The installation was completed in
1974 and was well matured by 1977. In that year a study by the Stanford Re-
search Institute and the Hawaii Natura) Energy Institute, an arm of the Uni-
versity of Hawaii, entitled "Biomass Energy For Hawaii," stated that the
Pepeekeo factory of HCPC would be a feasible location for an ethanol plant
because of the availability of steam and electric power. A year or two later
the sugar industry completed a review of the economic aspects of ethanol pro-

duction which indicated that a single plant near Hilo on the Island of Hawaii

had the best chance of survival.

In September, 1980, the Hilo Coast Processing Company (HCPC) was awarded a
grant from the U.S. Department of Energy for a "Feasibility Study and Defin-
itive  Engineering For a Molasses Based Motor Fuel Grade Alcohol Facility,"
which was intended to provide the technical and economic bases for the in-
stallation of a plant of adequate capacity to furnish a substantial amount of
high;grade alcohol to be used in place of the petroleum fuels now imported to
Hawaii. The Hawaii County General Plan was revised by several ordinances in
1979 and 1980 which established the goals of energy self-sufficiency and de-

velopment of the County as a demonstration community for the development and
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use of natural energy resources. The proposed ethanol plant would be an

early step toward the achievement of those goals.

The assessment which follows has been prepared to provide the information
needed by persons in both the public and the private sectors who must evaluate
the proposal or who otherwise have an interest therein. The State of Hawaii
has a comprehensive statutory background of environmental control which

closely follows Federal standards and which mandates several County regula-
tory efforts in this regard. Therefore, in order to facilitate the review
process, Appendix C has been prepared to illustrate applicable Federal statutes

and the appropriate state and county rules and regulations.
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DESCRIPTION OF PROPOSED PLANT
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T PART 11

DESCRIPTION OF PROPOSED PLANT

—

| CONSTRUCTION OF AN ALCOHOL DISTILLERY FOR PRODUCTION QF MOTOR FUEL
Although the economic viability of the proposed plant has not yet been dem-

) onstrated, it is appropriate, and necessary, 1o evaluate the probable effects

. of the facility upon the community and its 1i fe-style.

- The ethanol plant would be located within 150 yards of the existing sugar

- - mi1l and power plant at Pepeekeo in a mauka-Hamakua direction and would all

=

be mauka of the Special Management Area (SMA) except for a pipe-rack carrying

T
(

steam, electric power and other materials (described later) between the exist-
ing plant and the new one. Nearly all of the existing factory facilities at
HCPC were automatically included in the SMA when it was established, thus
mandating SMA permits for all future changes or additions in the area.

The planned facility would produce a fuel-grade ethyl alcohol

(ethanol) which would be 199 proof (99.5) absolute alcohol. The

alcohol would be produced by fermentation of molasses from

Hawaiian sugar mills, including that from HCPC. 1t is expected

that the initial production rate would be about 11.5 million

gallons per year, with the capability of future expansion of

23 million gallons per year.

A. Process Description

It is planned that molasses from the sugar mill would flow to a molasses

storage tank at the ethanol plant which would also receive molasses by truck

T

3

i maan b ot em ke ee A £ S e LA e 4 T e bl et L ks
raeh

i
i
|
|

T8
¥
<

e \
ST LA K]

e

Sl TR SR T

T

A

RETY



| —— ——
S R |

o

, B

T

g g g v e

from other Hawaiian sugar factories. The molasses would be prepared for fer-
mentation by dilution with hot water and treatment with sulfuric acid and’

ammonium sulfate, followed by a centrifugal separation to remove the solids

formed (gypsum crystals} and any other solid impurities.

Fermentation would then take place in several steel tanks for about a day
per batch, after which the fermented molasses, called "beer," would again be

centrifuged to remove yeast cells before distillation. The separated yeast

would then be returned to the fermentation tanks.

After centrifugation the "beer" would be pumped to vertical cylindrical towers
where the alcohol would be distilled in three towers to remove all the water
and produce absolute alcohol. The third tower would use cyclohexane to re-

move the final 5% of water from the alcohol and the cyclohexane will be con-

tinually recycled in the tower without loss.

The residual liquid remaining in the main tower, after the alcohol has been

distilled from the "beer," is called "stillage." The "stillage" contains

the organic molasses components which cannot be fermented, together with the
soluble inorganic materials originally taken up by the sugar cane from ferti-
lizer. The "stillage," being a molasses residue, is non-toxic and contains
organic material, both carbohydrate and protein, in sufficient quantity that

it is sometimes economically recoverable as a cattle food supplement. The
study will evaluate this possibility, as well as the less favorable possibility
that the "stillage" could be burned to produce a low-grade fertilizer. The
other options to be considered are biological treatment for decomposition of

this nutrient liquid or its discharge into the nutrient-deficient waters of
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the Pacific Ocean. These options are to be discussed in more detail in

Parts IV and VII.

After the alcohol has been boiled off the distillation columns, it would be

denatured (made unfit for human use) by the addition of unleaded gasoline at

the rate of 2 gallons of gasoline per 100 gallons of alcohol, after which it

would be stored in two 500,000 gallon tanks before shipment to Hilo for local

use and for transport to the other islands, primarily Oahu.

B.
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Materials Usage

The primary source material would be final molasses, which is an
end-product of the manufacture of raw sugar. At present (1981)
most of this molasses is shipped to the mainland U.S.A. for sale

as a cattle food suppiement and a smal) percentage is used in Hawaii
for the same purpose. The total annual production of Hawaiian

molasses is about 300,000 tons per year, of which half, or about

150,000 tons, is expected to be used initially at the Pepeekeo plant. .

The tonnages of molasses produced vary somewhat from year to year,
depending upon the quality of the sugar cane crop. The quantities
mentioned here are necessarily approximate within the range of
variation of normal agricultural xield and quality. It is expected
that the amount of molasses from the HCPC sugar factory will be

about 27,000 tons per year, which leaves about 123,000 tons to be |
obtained from other sources. An estimated 82,000 tons may be avai{—
able from other sugar mills on the Island of Hawaii, with the remain-

ing 41,000 tons being shipped in from the other islands.
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Molasses shipped from off-island would be stored at the Port of

Y

Hilo for truck shipment to a 500,000 gallon storage tank at Pepee-

keo which would receive all the incoming molasses at the ethanol

L

plant. Port storage would occur in the existing molasses tanks

sk

near Pijer 1 at Hilo.

- 2. QOther materials used in quantity would be sulfuric acid and am-
! rf monium sulfate. Ammonium sulfate is a common fertilizer and is
| 1 :: | used in this case as a nutrient for the yeast in the fermentation
| Z [J,u process. Sulfuric acid, which would be used at the rate of abeut
1 tj'“/} . 6 tons per day, would be received in special shipping containers of

about 2,600 gallon capacity, consisting of a standard tank perma-
: ; r] nently mounted in a box-framed standard open container which would
meet all shipping and environmental standards. These containers

would be in constant transit between the mainland supplier and the

R E] 25,000 gallon storage tank at the plant.
E] The ammonium sulfate would be used at the rate of about one-half
;(:) ton per day and would be received either in bags or pellets as fer-
t] tilizer is often shipped, or would be in bulk containers 1 or 2 tons
in size. This material is not hazardous and presents no handling

probiems.

3. Other materials are used in smaller, not readily definable quanti-
ties, such as yeast, jodoform for cleaning fermenter tanks and

cyclohexane for removing the last traces of water from ethanol.
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a. The yeast used for fermentation of the molasses would be one
of the commonly used varieties and would be grown from a small
quantity of seed yeast kept under refrigeration at the labo-
ratory of the ethanol plant.

b. lodoform is a yellow crystaliine sterilant slightiy soluble
in water and is used in place of chlorinated sterilants be-
cause it is effective and is more environmentally acceptable
than chlorine compounds.

c. Cyclohexane is a colorless liquid about the density of ethanol
at room temperature, insoluble in water but soluble in the
presence of ethanol at distillation temperatures. The usage
of cyciohexane should not exceed four gallons per day. The
material is not toxic. It would be used for the production of

absolute alcohol.

In terms of quantity, the largest volume of material usage would be
water, both hot and cold. Hot water would be used for the dilution
of molasses to the proper density prior to fermentation and for
cleaning purposes. This water is to be obtained as a surplus ma-
terial from the boiling processes at the sugar factory where water
is boiled off the sugar juices to produce crystalline sugar. The

usage would be about 300 gpm.

Cold water is to be used for cooling the fermentation tanks; for
condensing the distillate from the distillation columns; for fire
protection: for pump and equipment cooling water; and for general

housekeeping. This water would be obtained from two to four wells
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drilled in the vicinity of the proposed facility, each well having
a maximum capacity of 1750 gpm to permit a usage rate of 4000 to

5000 gpm. Adequate fire protection would be obtained by dedicating

the lower 80% of a 500,000 gallon water storage tank to this purpose.

The draw-off piping for other uses would be placed to permit use of
the water in the upper 20% of the water in the storage tank only.
Two or three of the wells would pump water into this tank continu-

ously to replace water drawn cff for ethanol production. Any sur-

plus well-water viould overflow to the nearby sugar factory reservoir.

C. Materials Qutput

. o ————————
L

The proposed facility would yield motor fuel grade alcohol as a
primary useful product. Other materials would be either of lesser
value or would be considered as a waste, depending upon the economic
factors to be considered.

The fate of the sulfuric acid used is that much is converted to
crystalline calcium sulfate in removing calcium salts from the
molasses during pre-treatment. Calcium sulfate is the gypsum used
in wallboard, but in this case the quantities involved are so small
and variable that they are not economically recoverable. The
remainder of the acid is .consumed in the removal of gums and other
organic complexes which would otherwise tend to reduce the molasses
fermentation efficiency. The acid also maintains the necessary
condition of acidity in the molasses to inhibit the contamination,
by bacteria and wild yeasts, of the desired fermentation process.
The cooling water used by the .ethanol plant would be collected and

conveyed to the sugar mill for use in process operations there.
-' 8
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Fermentation tank wash water, containing about 0.002% iodoform
sterilant would be commingled with other wash waters and pumped
to ponds near the sugar factory waste water disposal facility.
Solids-bearing fluids from the molasses treatment would also

be pumped to settling ponds near the sugar factory ponding

sys tem.

Carbon dioxide from the fermentation tanks would exhaust to
atmosphere through scrubbers designed to prevent the loss of
alcohol during fermentation. At present no market exists
Tocally for this by-product.

Oxidation products of the distillation of alcohol, called '1ight
ends,' and consisting mostly of combustible 1iquids, primarily
aidehydes, would be burned in the power plant boiler to avoid
the possibility of nuisance odors from these materials.

Highef molecular weight alcohols and similar materials, commonly
called 'fusel oils,' would be drawn off the distillation of col-
ums and re-injected into the ethanol in very low quantity as a
part of the motor fuel. The material would be present in such
low concentration as to have no adverse effect upon the combus-
tion of the fuel.

Stillage from the primary distillation column {tower) would
follow one of several alternative routes. The alternatives were
previously mentioned in Part 11, A., above and will be discussed
in Parts IV and V and Appendix A.

Domestic sewage, gray water and laboratory effluents would be
conveyed by conventional drains to cesspools located at the

project site.
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PART III

PROJECT ENYIRONMENT

Location and Geography

The proposed ethanol plant would occupy an area of about ten (10) acres
immediately adjacent to the existing Pepeekeo Sugar factory and power

plant complex. The existing facilities are just South of Pepeekeo point

on the coastline approximately ten miles North of Hilo, Hawaii. At present
(1981) the locality consists of about 75 acres zoned urban, consisting of |
heavy industrial, commercial and residential sub-zoning. The locality

is bounded by the Pacific Ocean on the East and by agricultural zoning on

all other boundaries.

The residential areas, on the northern and western segments of the locale,
have been phased out over a period of several years, as a result of the
Clean Water Act which in 1972 prohibited the discharge of untreated do-
mestic sewage into the ocean. The phasing-out of these residential areas
is scheduied to be completed by June, 1981. The residents of the area,
mostly employees at the sugar factory and power plant, have relocated to

the new Kulaimano subdivision at Pepeekeo or have moved elsewhere.

The proposed ethanol p]apt would be located on land now zoned (Jan. 1981)
urban/residential immediately northwest of the Pepeekeo factory indus-
trial area and adjoined thereto. The main access road to the sugar
factory comprises the northern boundary of the proposed ethanol plant

site and its eastern boundary would be about 600 feet inland of the

10
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coastline in order to avoid the 500 foot Special Management Area setback
of the Coastal Zone. The southern and western boundaries would be con-
strained by the existing agricultural land use zoning designation. Work
is in progress for the re-zoning of the proposed site from urban residen-

tial to urban industrial.

The site for the proposed plant and the contiguous areas have climatic and
terrain common to the Hilo-Hamakua coast of the Island of Hawaii. This
seacoast consists of rocky cliffs and rough coastline generally inacces-
sible except from steep trails and gulches, having no beaches, swimming

or recreation other than occasional fishing spots frequently unuseable
because of the heavy seas. The terrain has an average overall slope of
about 8 percent toward the mountain (Mauna Kea) but is cut by numerous
large and small gulches carrying the annual 10 foot to 25 foot rainfall

to the sea. Most of the land, except for gulches, is under cultivation
for sugarcane and other crops to an elevation of about 2,000 feet. The

higher lands are in rain forest.

The proposed site is unremarkable when compared to terrain several

miles up and down the coast. The soil is a volcanic ash (Appendix H)
varying generally in depth from 2 to 15 feet and underliain by typical
Hawaiian irregular layers of alternating ash, clay, decomposed rock,

medium hard basalt, hard blue basalt and occasional voids due to lava tubes.

Land Use

Since the early 1900's the land from the seacoast up to the forest line

at about 2000 feet elevation has been under continuous cultivation with
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sugarcane wherever practicable. In the days of hand 1abof, many of

the gulches were cultivated but the practice has ceased since World War 1I
with the advent of mechanical cultural techniques and harvesting. Along
the Hilo coast several sugar mills were located at, or very near, Sea
level in order to transport cane by flume using water from
watersheds near or in the rain forest. The Pepeekeo factory is located

on the seacoast, as were adjacen£ factories to the north and south. These
factories were about five miles apart along the coast and each was ad-
joined by a village which housed the factory management and operational
empioyees and provided general stores, recreational facilities, and
theaters. At Pepeekeo the site for the proposed ethanol plant was, until
very recently, the location of housing for supervisory aﬁd top management
personnel in an area of about ten acres adjacent to the factory. Some of
the houses have been abandoned and all will soon be emply. The village
adjoining this area on the northeast will most probably revert to sugar-
cane agriculture in part. The balance will probably remain commercial and
jndustrial in nature. The U.S. Coast Guard will undoubtedly continue the

use of a piece of land there for the Pepeekeo Light.

As a general statement, it can be said that the area of land along the
Hilo coast which is now in sugarcane harvested by HCPC will continue

in this use for at least tﬁe next ten years. This comment is based on
the fact that the original financing for the HCPC sugar cooperative re-
quired the dedication of Jand to sugarcane agriculture for at least
twenty years. Ten of those years have elapsed, and, as of 1981, the
sugar cooperative remains a viable enterprise in spite of some very bad

years for the domestic sugar industry in competition with low-cost foreign

12
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sugar. A significant element of land use by HCPC in recent years has
been the shut down of three sugar factories within the last several years
and the concentration of sugar processing and power generatijon at the
Pepeekeo facility, an action which has reducéd the obvious presence of
heavy industry without reducing the production needed for the economic

health of the community.

At the same time, the phasing-out of the old residential area adjoining
the Pepeekeo industrial areahas caused a shift of the population center

to a new area about 13 miles from the factory. The result is that the
industrial complex is now isolated and out of sight of the residential
community. Similarly, the proposed ethanol facility, as a part of the
industrial complex, would not be readily apparent. All of these facilities
would be visible from the sea and from the air but not easily discerned
otherwise because of the surrounding sugar cane fields and hilly terrain.
These fields would remain in sugarcane, insofar as can be predicted from
present circumstances, and no change of land use out of agriculture can

be foreseen as a result of the installation of the ethanol plant. Indeed,

it is possible that the viability of agriculture will be improved thereby.
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LAND USE CONTROL
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PART 1V
LAND USE CONTROL

The initiation of any sizeable enterprise which is planned to use one or more
elements of the ecosphere requires consideration of a broad spectrum of en-
vironmental law at all levels of government. Typically, as a minimum, the
regulations listed in Appendix C illustrate the scope of Federal environmental
statutory requirements. In general, Hawaii State and County regulations are
promulgated in concordance with Federal law in a manner intended to achieve
satisfactory application of that law for administration at the local level.
There are some of the laws of Hawaii which do not have a Federal basis and
these usually refer to land use, water use and conservation areas as delineated

in State and County General Plans.

The General Plan now in effect for the County of Hawaii was adopted as County
Ordinance No. 439 on December 15, 1971, and was revised in 1979 and 1980 by
several ordinances in order to provide certain adjustments and clarification

to written policies and to develop a new policy element on Energy.

The major policy change which has occurred is the development, in accordance

with- State policy, of the Hawaii County Energy Policy, which has two goals:
1. te strive towards energy self-sufficiency for Hawaii County, and
2.  to establish the Big Island as a demonstration community for the

development and use of natural energy resources.
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It is of particular interest to note that the conversion of biomass to ethyl

alcohol for use as fuel is mentioned as one of the natural energy sources.

The amended General Plan lists eight policies for the achievement of these
goals and establishes the rationale for these policies, as described in'

Appendix D.

One of the eight policies described calls for “a proper balance between the
development of alternative enérgy resources and the preservation of environ-
mental fitness." Two other policies encourage and promote energy conserva-
tion. It is evident that the proposed ethanol facility would fit into the

framework of these policies and goals.

As a general statement it can be said that in Hawaii the environmental con-
trols for air and water follow Federal guidelines, while those for land use

are generally more rigorous than the Federal statutes.

The proposed plant would follow the Federal guidelines established for the
effluents from the Hilo/Hamakua Coast sugar factories, as described and
directed in the wastewater discharge permits issued by the State of Hawaii
with EPA approval (Appendix @) and would be free of air pollutant emissions.
Because the proposed ethanol facility would be an integral part of the exist-
ing sugar and power generation facility the proposal would be to hold within
the existing effluent limits by discharging, monitoring and sampling at the
same discharge point. These matters are to be described in detai] in Part V.

C.3. and Part V. C.4. and Appendix A.
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Land use by the ethanol plant would follow existing State 1aﬁd-usé boundaries
without change. There would be a change in the local zoning adjacent to the
sugar factory from urban residential to urban industrial for an area of 11.3
acres, of which approximately 10 acres would be used for the ethanol plant
and about 1.3 acres for an auxiliary fibrous fuel storage building for the

existing power plant. There would be no change in the existing agricultural

or urban boundaries.

In summary, the inclusion of the molasses-based ethanol plant at the location
of the Pepeekeo sugar féctory would blend smoothly with Hawaii State and County
planning by moving toward a goal of energy self-sufficiency, concurrently main-
taining and strengthening the role of agriculture in the economy of Hawaii.
Similarly, as an adjunct to the existing fabi]ity, environmental controls would

apply and be held within specific limits already established by State and

Federal agencies.

16

[

ey el o mian L : ; .
e e b bl i e LW
A

EIER TGS L



PART V
PROBABLE IMPACTS
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PART V
PROBABLE IMPACTS

Section A. Anticipated Social Effects

The installation of the ethanol operation can be expected to have beneficial

"social effects upon the community. Some new skills would be needed for opera-

tion of the plant and it is probable that these wouid be achieved by some of
the younger people in the community through preliminary training and start-up
instruction by the plant design group on a consulting basis until the plant
matures. Once trained, the new personnel would become the permanent opera-

tional group.

It is estimated that approximately forty (40) people would be needed to operate
the plant and perhaps ten percent of these would be permanent new additions to
the community unless there are too few residents available to fill the other
positions. It would appear, however, that the great majority of the new jobs
could be filled locally because the work skills involved are no more complex
than those required for the present sugar factory operation and, in fact, may
be less complex. Thus present levels of education and training on the Isiand

of Hawaii would provide the required work force and an influx of new people

would not be needed.

The anticipated net social effect of the above, therefore, would be positive
in that additional employment would be available without a noticeable strain
upon the community's housing requirements or its supporting infrastructure

of services. It is true that an influx of tradesmen will occur during the
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period of construction, but the scope of the project would be insufficient

to cause a significant impact due to the presence of these transient personnel.
Section B. Economic Effect

The proposed ethanol plant would have a modest positive effect, i.e., fav-
orable, for the County of Hawaii from the tax standpoint because of the
slightly broader tax base for property'taxes. The question of whether or

not the State would have an overall economic benefit is not susceptible to

a ready answer. On the one hand, less money for petroleum wqu1d leave the
State. On the other hand, money formerly received from ouf-of-state for
molasses would not be received. Thé question of whether or not the balance
of trade would be favorable would depend upon the relative values of oil and
molasses as well as a host of other factors. The money exchanged for molasses
and ethanol would presumably circulate within the -State with its value de-
termined externally by the price of oil. The major advantage would be a step
toward energy self-sufficiency. The economic impact of the State probably
would be favorable if the cost ratio of gasoline to molasses remains at or

near its present value.

Section C. Anticipated Environmental Impacts

1. Flora and Fauna
The countryside surrounding the area being considered for .the
ethanol plant has been under intersive cultivation aﬁd domestic use
for nearly a century. About 1908 a "new mill" was begun at Pepeekeo

to replace the existing mill whose origins are believed to have begun

13
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in the 1880's. There were at that time several small sugar mills
within a five-mile radius of the Pepeekeo mill from Papaikou to

Hakalau.

After this period of time of cultivation and domestic use the pop-

ulation of plants and animals stabilized so that in recent decades

there has been little, if any, observable change in the local ecology.

Most of the indigenous plants have been replaced by cultivated crops
or by exotic species. Sparrows, mynah birds, ricebirds and others
have replaced the native birds in these areas and the animal popula-
tion consists largely of mongooses, dogs, cats, mice and rats, in-

cluding the ubiquitous Hawaiian rat, which thrives on sugarcane.

There are no known endangered species of plant or animal in or near

the site for the proposed ethanol plant. ' Indeed, a recent evalua-

tion (Appendix F) of a forest area immediately above cane fields
about seven miles from the Pepeekeo site found no endangered species
and the researchers commented that the "area was found to be poor in

resources for native birds, either for food, shelter or breeding."

This same evaluation considered flora in detail and states, in part,
that "vegetation types encountered ..... are similar to other areas
of highly disturbed vegetation at the same elevations along the
Hamakua coast” and that "..... no rare or endangered species were
found and the vegatation types within this 300 acre area are not

unique."
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The study is quoted to illustrate the fact that even the relatively

remote areas at the upper edge of the sugarcane fields have hecome

unsuitable for native species. Thus the mowed lawns, roadways and

yards of the proposed plant site adjacent to the sugar factory are

unlikely 10cations_for native flora and fauna.

Historical Review

The proposed site has no historical significance, even with respect

to early sugar industry operations. There are no signs of human

.activity other than the existing houses, adjoining structures and

yards, all of which are unremarkable.

Ambient Air Effects and Noise

a.

Air Effects

The ethanol plant will contain no internal or external combus-
tion machinery except for a small diesel engine which will
Operate a fire pump in case of fire. The diesel pump is an
insurance requirement for fire protection. therwise, no com-
bustion products will be generated because plant energy is to

be supplied by the sugar factory power plant.
Other possible sources of gaseous products would be:

(1) Feimenter Tanks.
The fermentation of molasses produces about one pound of
carbon dioxide per pound of ethanol produced. thus the

yield of COp would be about five tons per hour. The gas
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would be pulled away from the closed fermenter tanks by
means of a fan system which would blow the gas through a
water-spray scrubber to remove alcohol vapors and any other
soluble gases, which would thus be condensed and returned
to the process to prevent loss of alcohol. The scrubbed
carbon dioxide would vent to atmosphere. At present there
is no local market for the amount of "dry ice" that could

be made by compressing the COs.

No environmental hazard would be presented by this QUantity

of carbon dioxide, which would be less than one-tenth the
amount formed by the combustion of sugarcane fiber at the

Pepeekeo power plant.

Process equipment and machinery.

There are several locations in the process where the fer-
mentation and distiliation vapors, if permitted to escape,
would cause an unacceptable loss of ethanol as well as a
possibie odor nuisance. Therefore these vapors are either
collected and scrubbed in the carbon dioxide scrubber or
they are condensed and recovered as 1iquids which are then

burned at the power plant or recycled.

The collected vapors, being molasses fermentation products,
are non-toxic except for a small flow of about one-quarter
gallon per minute recycling distillate containing about

10% acetaldehyde, an oxidation product of ethanol, which

o
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is an item on the EPA list of toxic materials. The acetal-
dehyde is contained in a solution of about 83% ethanol and
7% water which is pumped to the power plant and burned for
jts heating value and as an effective disposal technique.
It is estimated that this flow of one quart per minute
{equivalent to 360 gallons per day} will provide an energy
equivalent of about 1400 barrels of fuel oil per year to
the power piant, aésuming a heating value of 78,600 BTU

per gallon is assumed for the ethanol-aldehyde stream.

Ethanol Storage Tanks.
The proposed facility would have a total of four (4) product
tanks. consisting of two day tanks to receive alcohol as

produced and two denatured alcohol storage tanks.

The shift tanks, each of 15,000 gallon capacity, wod]d
contain 199 proof ethanol and would be equipped with
flame arrestors and dessicant-filled breather vents to
accommodate the alternate filling and emptying procedures
without evaporative loss of ethanol. Each shift tank has
a capacity of 10% over the rated shift capacity in order
to provide operational flexibility and to permit product

testing before transfer to the storage tanks.

The denatured alcohol storage tanks, each 500,000 gallon
capacity, provide a total of 30 days storage for the motor

fuel grade alcohol to- which unleaded gasoline has been

T T NAT ST



U ey B

o .

=
Yy

o

3 A3 A0 DT AT

S

[

as a denaturant. These two tanks would be equipped to

avoid ethanol vapor loss.

(4) Gasoline Storage Tank.
This 25,000 gallon tank would be placed underground and
equipped with the emission vent controls commoﬁ1y in use
with this type of tank, as required by safety codes and

emission control regulations.

These four categories of possible emission sources would all be controlled

as described above. In the event of spills or other emergencies the short-

time emission of non-toxic vapors would constitute no environmental threat.

Should an emergency occur in the distillation section, any possible release of

the small aldehyde flow would be minimized by the shutdown of the sysfem. '

b.

Noise.

The ethanol plant, being a fluids handling plant throughout,
would generate minimal noise levels. The sourcés of noise in
such a plant would be the pumps and associated electric motors.
The two machines with potential for producing local short-radius
noise are the air compressor and the occasionally operational
diesel fire pump, neither of which would be noticeable away from
the plant. The -centrifugal separators to be used for molasses
clarification would be designed to OSHA noise standards and

would produce a moderate hum similar to centrifugal pump

operation.
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Because of its proximity to the sugar factory and power plant,

the ethanol plant would not be perceptible as a noise source.

In-plant noise levels will also be negligible. It is antici-
pated that most of the noise will result from passing truck

traffic and from the adjacent existing operations.

Water Usage and Wastewater Disposal.-

This section of the environmental assessment is undoubtedly the most -
significant part of the analysis because water usage and disposal of
fluid waste represent the only real modification of the natural re-
sources of the area. Other changes caused by the proposed action,
such as grading and construction, while real, nevertheless have little
effeét upon the existing industrial environment. Water uﬁage, how-
ever, requires development of new sources and provisions for dis-

posal, both of which are to QE'addressed in detail.

a) Process Water and Stillage.
The discussion on process water will cover existing sources,
proposed new sources, usage and disposal procedures for fluid

wastes including wash waters and stillage.

(1} Existing Process Water Supply.
As indicated in éart I1. B.4. there exists a surplus of
hot water from the sugar factory operation as a result of
boiling down the sugar juice to yield crystalline sugar.

Most of the water boiled off the sugar juice is available

3
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as condensate from the juice heaters and evaporators and
part of this water is to be pumped to the ethanol plant
for dilution of the molasses for fermentation énd for
tank and equipment washing. A necessary characteristic
of this ﬁéter is that it be sterile in order not to con-

taminate the fermentation process.

The supplies of fresh water for.the sugar manufacturing
facilities are primarily surface sources from waterheads
on streams within two or three miles of the plant and the
water is transported by ditch, flume and pipeliﬁe to the
factory. This supply is highly variable as to both quan-
tity and quality and is unsatisfactory for use at the
ethanol plant. A small well about 2000 feet frﬁm the fac-
tory furnishes 500 gpm for power plant boiler and feed
water and for bearing cooling water at the mill. This is
supplemented by any excess from a ngarby 300 gpm domestic
water well but no surplus exists for other uses. The power

plant has three 5500 gpm brackish water wells near the sea

‘which normally supply 11,000 gpm for the power plant con-

denser and this water is then re-used for the sugar factory
condensers and for cane cleaning in dry weather. Because
of its salinity, which has exceeded 4000 ppm, this water
was deemed unsuitable for cooling purposes at the proposed

distillery.
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Proposed New Sources.

The most recent projection of cooling waler requiraemnts
for the proposed facility calls for almost 4450 gpm at

a temperature of 709 F., which in turn requires a design

level of 5000 gpm.

The proposal would be to drill two or more wells above the
ethanol plant site but within 200 to 600 feet of the peri-
phery of the site in order to minimize piping and power
costs. The exact location of ‘the wells would depend upon
a hydrologists' report {Appendix I) and the results of
test drilling. There are no wells within five miles of
the site except for those mentioned in 4. a. (1), above,
and a Hawaii County well, not yet activated, aﬁout one
mite uphill from the proposed well location, hence there

would be no adverse effect upon any other wells.

The area in which the wells would be drilled is not a
"designated area" as defined by the Hawaii State Department
of Land and Natural Resources. There are, at the time of
writing, no such areas on the Island of Hawaii, hence the
special rules for water table control which apply to "des-

ignafed areas" do not apply in this case.
It is nevertheless appropriate to consider the possible

effect of the.proposed wells. In very general terms, sub-

surface fresh water in Hawaii is usually found either
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as 'perched' water or in the Ghyben-Herzberg lens.
'Perched' water is that which is contained behind a sub-
terranean dike of lava rock which crosses the sloping
volcanic strata and prevents further downhill flow to

the sea or to the lens. Water in the lens is fresh water
floating upon salt water with the edge of the lens usually
at or near the shoreline at sea level. The lens is formed
by rain water percolation through the porous lava rock and
ash until it is constrained by the heavier salt water
which permeates the rock at and below sea level. In
general, the lens will have 40 feet of fresh wéter below

sea level for every foot of fresh water above sea level.

Typically, along the Hilo Coast, and elsewhere on the
Istand of Hawaii, fresh water in large amounts flows into
the sea, at or below sea level, through the porous, lay-
ered rock of which the island is composed. Because the
Hilo Coast is a high rainfall area (125 to 300 inches per
year), the outflow of water along the shoreline is usually
consistent, but a sustained period of low rainfall such as
has recently occurred (October 1980 to date, March 1981)
could reduce this flow by an indeterminate amount. This
effect can.be surmised by noting that the Pepeeked power
plant wells, which are about 50 feet from the cqasta]
cliff, have increased in salinity somewhat as a result of
salt water intrusion during this dry period. The pumping

rate has not decreased below 11,000 gpm during this time
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and it appears that intrusiofi-of seawater into the
freshwater-seawater diffusion zone may have increased at

Tow tide.

~This brief discussion would indicate that most probably

the amount of water needed for the'proposed plant is indeed
available at some depth, probably at 300 feet or more at

a ground elevation of 150 feet. In addition, the high re-
charge rate .of the aquifers in the area, due to the high
rainfall, would indicate that the water supply should be
relatively constant with no adverse effect upon any aspect
of the environment. The fact that there ‘is no water table,
in the cbntinental sense, other than a sea level to which
water flows through sloping porous strata, contfibute to
the certainty of no adverse environmental effect if the

proposed wells are drilled.

Water Usage.

The major use of wéter jn the new plant would be for
cooling. The fermenters generate heat as 2 result of the
yeast mgtabo1ism and the distillation equipment for al-
cohol recovery will use steam as thg energy source, thus
requiring cooling water to condense the alcohol vépors.
The temperature of the cooling water would be raised from
70° F. to an average temperature of about 85° F., which

is low enpugh to permit it to bereused at the sugar
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factory. The proposal would therefore be to collect the
cooling water used at the ethanol plant and pipe it to the
operating reservoir at the factory for use in cleaning

cane or for other uses as needed.

The next largest use for water is for the dilution of
molasses for fermentation. As mentioned earlier, this
water will be obtained as surplus hot water from the

process house at the sugar factory.

Smaller quantities of water are used for cleaning tanks
and equipment and in the molasses treatment following the
addition of sulfuric acid and ammonium sulfate. Other
uses include seal water for pumps, bearing cooling water
and plant c1ean-up.' No machinery cooling is involved

other than for the two air compressors.

Disposal Procedures.

The proposed ethanol facility would be a fluids handling
plant with no solid waste, as such,‘a1though one or more
waste streams would contain dissolved solids or suspended
solids or both. This section will describe each effluent
stream resulting from the fluids handling activities and
will describe the fate of that stream and its probable

environmental impact.
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The six effluent streams, within the plant, listed in

ascending order of the quantity of process solids in

each stream, would be steam condensate, cooling water,

hydrocarbon stripper column bottoms, laboratory drains,

tank and machinery drains (includes floor drains), and

stillage. Some of these streams will be combined before

leaving the plant, as will be described.

{4.1)

(4.2)

ety e
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Steam Condensate.

The condensate resulting from steam heating of
the primary distillation column, known as‘the
‘beer stripper/rectifier tower,' will be water
of extremely high purity that must be returned
directly to the power plant for re—qée in steam
generation. This condensate will return to the
power plant in a 6" pipeOmounted on the pipe.
rack connecting the sugar factory and power

plant to the ethanol plant. It will have no

environmental effect.

Cooling Water.

As mentfoned previously, this water which con-
tains no added material except 150 F. of heat
will be sent to the sugar factory. It will
flow through a 16" pipe mounted in the pipe
rack. At the sugar mill it will be collected

in an existing concrete pond used as a reservoir

30
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for fire protection and process water pumps.

The water will then be pumped to the cane
cleaner and recycled several times therein be-
fore being pumped to the existing 150 acre pond-

ing system see Appendix J).

If any of this cooling water becomes surplus’to
the neaeds of the sugar operation 1t will over-
' flow at the reservoir and enter the sea through
the authprized discharge outlet which continu-
ously monitors the flows from the sugér factory
and power plant. This outlet is registered as

station No. 001 on the Pepeekeo factory
N.P.D.E.S. permit (see Appendix G). _There
would be no poliutants in this overflow and it
wpu1d have no conceivable adverse environmental

jmpact at Station #001.

Hydro-carbon Stripper Column Bottoms.

This small flow of about 1.4 gpm containing
over 99% water will be commingled with the ef-
fluent from the tank and machinery drains (see

paragraph (4.5).
Laboratory Drains.

The laboratory would be located in the fermen-

tation hohse, together with administrative
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offices and facilities for personnel. It would
be at ground level and designed for the required
analyses of molasses, yeast and fermentation
products. The drains for this analytical lab-
oratory and administrative area would all lead
to a cesspogl to be installed Se]ow the plant.
The cesspooi would meet all the Hawaii State De-
partment of Health standards and is not expected

to have any environmental impéct other than the

‘temporary noise and excavated material disposal

that would occur during construction.

Ténk and Machinery Drains

The plant would be designed such that all drains
and process effluent streams containing, or
having the potential to contain, suspended
solids during the course of normal operation
would be collected and pumped to specially con-
structed settling ponds separated from the sugar

factory settling ponds. There are three reasons

for the separation. First, the.suspended solids., .

from the ethanol.plant would be a small quantity
compared to the cane cleaner washwater loading. .
(18 to 20 dry tons per day vs. 400 to 1600.dry ..
tons. per day) and this small quantity of.calcium
sulfate-may- have some future value for soil pH:

adjustment. Second, the ethanol plant solids
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would contain yeast which might upset the cla-
rification process in the land containment -
{settling pond) system and cause HCPC to be 'in
violation of its NPDES permit. Third, the
existing system has never had an odor problem
and if one should develop with the alcohol plant
settlings it would be easier to control at the
low 50 to 200 gpm alcohoT plant effluent flow
rate than at the 5000 gpm cane washwater flow
rate. The clarified effluent from the separate
ponds would be commingled with the stil]age

pefore discharge.

The answer to the question of envirqnmenta1 im-

pact of this disposal technique for the sus-

_pended solids from the plant is uncertain. Al-

though a few acres of good agricultural land -
must be diverted for the purpose of land con-
tainment of this material, it is possible that
the gypsum {calcium sulfate) which constitutes
most of the tonnage may be useful for the addi-
tion of calcium to the sugarcane fields.  Cur-
rent practice is to adjust soil aciditj with
calcium by spreading ground coral on the fields.

1f indeed the gypsum can be used it may be that

the.total environmental effect will be favorable.
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(4.6)

The fate of the residual aicohol or other organ-
jcs in solution in the clarified overflow will

be described in the next paragraph.

Stillage
Stillage is the residue of dissolved organic and
inorganic materials originally present in. the

molasses. In.the case of the proposed ethanol .

plant the stillage will consist of 208 gpm of a .

solution of 88.40% water, 0.02% alcohol and

11.58% dissolved solids. There are no suspended .

solids in the stillage from the proposed process
because of the rigorous molasses pre-treatment
to remove solids and because of the yeast re-
cycling technique which removes the yeas£ cells
commonly found in sfillage from rum distilleries

and others which do not recycle yeast.

The precise composition of the stillage to be
obtained from the ethanol plant is necessarily
conjectural because of the variability of the
composition of the molasses feed stock which the
plant wiil encounter and the-as yet unknown ef-
fect of the molasses pretreatment process upon
these various feed stocks. It is expected,
however, that the combination of the rigorous

pre-treatment of molasses and the recycling of
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yeast will produce a stillage of lower nutrient
level than that produced from older facilities.

The effect of a lower nutrient level is to reduce

‘the possible by-product value of the stillage and, .

at the same time, to reduce the oxygen demand
of the material if it is handled as a waste

stream.

The volume of stillage from the ethanol plant
would approximate 4% of the flow from the cane
c]eaning operation. The proposal is to insert
the stillage stream into the effluent stream
from the land containment system immediately
prior to the continuous monitoriﬁg instruments

at the HCPC NPDES discharge station No. 003.
The HCPC permit has a suspended solids limit
which requires a clarification efficiency between
96% and 99.5%, depending upon the influent load-
ing to the land containment system by the cane
washing operation. Hence no suspended solids
could be tolerated in the stillage. bn the
other hand, the EPA, in establishing Federal
guidelines for the Hilao/Hamakua Coast, determined
that, even though suspended solids deposits were

environmentally undesirable on the ocean bottom,
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there was no environmental requirement for a BQD
{Biochemical Oxygen Demand) 1imit on the cane

washwater treatment facilities.

It must be emphasized that this determination by
the EPA applies only to this special case of a
rich nutrient-bearing effluent discharging to a
nutrient-deficient, rough, open ocean with an

inaccessible coastline.

Because the proposed motor fuel grade alcohol
plant is an extension of the sugar factory
operation physically and technologically, the
concept would be to constrain the ethanol faci-
Tity within the NPDES permit Timitations issued
to the basic Sugar operation. This procedure
would have the advantage of facilitating Federa]
and State regulatory action cdncurrent]y with
improving the economics for the proposed plant,
eliminating the need for additional operations
and minimizing the requirements for additional

use of energy.

The subject of stillage disposal for the plant
is complex and a special section, Appendix A,
has been prepared in order to reduce the length

of this segment of the statement.
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Domestic Water and Sewage.

The potable water for the proposed plant would be furnished .
through an existing system that supplies the Pepeekeo factory
industrial area and the residential area which is being phased
out. The system, operated by Mauna Kea Suéar Company, obtains
its water, which is of high quality, from a well previously
mentioned which was installed many years ago. The cessation of
use of potabie water iﬁ the former residential area assures an

adequate supply for the new plant.

The sewage and gray water' from the’ lavatories, showers and
drains of the.administrative area would flow to the cesspool
described in the previous paragraphs concerning laboratory

drains.

Rainfall Run-off.

The run-off from the total acreage at and around the ethanol
plant is to be considered in two categories, the first of
which is that run-off which comes from pavements, buildings and
operating areas, and the second is the run-off from undjsturbed

areas and storage areas.

The present practice at the Pepeekeo industrial area is to
direct the run-off from the‘roadways, budeinés and operational
areas to the authorized NPDES discharge station Nos. 001 and
002 so that the run-off is monitored and sampled concurrently

with normal effluent. This procedure provides a permanent
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Section D.

record and an opportunity for spot-checking if it seems appro-

nriate to do so.

Similarly, for the proposed plant the plan is to collect such
run-off and direct it to station No. 001 via a 24" diameter
pipe carried on the pipe rack. The area involved would be
about five acres and, with a rainfall of one inch per hour, the
run-off would be about 2250 gpm. No adverse environmental
effect is anticipated because the ethanol plant would have no
materials that could be entrained with the rainwater. All ma-
terials would be enclosed in equipment, buildings or enclosed

storage tanks.

The second category of run-off, which can be called 'natural’
run-off, would be handled in the same manner as the surrounding
cane fields and grassy areas by collecting the water as appro-
priate and directing it by grass-lined swales to adjoining
gulches. The growth of vegetation is so heavy in the area

that the prevention of erosion is uncomplicated,

These methods of control of run-off are practical, inexpensive
and over a period of years have shown no adverse environmental

effect.

Technological Changes Expected.

This section is included to indicate the type of technology required for the

[
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ethanol plant as compared to the raw sugar factories with which the community

is familiar.

In general terms, the sugar factory is more complex technologically because
it involves several solids-handling techniques as well as fluids handling and
steam -- electric power generation. Raw sugar factory industrial areas are,
because of the bulky raw material received, cleaned and processed, normally

quite noisy and often dusty.

Many raw sugar factories have an alcohol production unit as part of the com-
plex because the availability of molasses, heat and electric power provides a_.
convenient supplementary process. Indeed, alcohol production is so commonly
integral with sugar production all over the world that it is considered a
normal part of sugar operations. This is the approach that would be taken'by d
HCPC, with integral management, personnel, energy, production, maintenance and

environmental control functions held common to both sugar and alcohol opera-

tions.

The ethanol plant would be a fluids-handling system with pumps, piping, tanks,
and process equipment and these would be operations'with a familiar technology.
The new operations would be fermentation and distillation, much of which would
be under automatic control, and these procedures would have to be learned.
However, the technology would not be 'new' in the sense that mining or steel-
making would be 'new' to the community. It could be expected that persons
living in the Hilo-Pepeekeo area would be capable of meeting the ethanol pro-
duction operating requirements without undue difficulty and thus the techno-

logical impact would be minimal.
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PART VI
UNAVOIDABLE ADVERSE IMPACTS

Section A. Traffic Patterns Affected

The proposed facility at Pepeekeo would cause some additional truck traffic

between Pepeekeo and the Port of Hilo and between Pepeekeo and the sugar fac-

tories at Ookala and Haina if all the.mo1asses on Hawaii comes to Pepeekeo and

is supplemented by off-island shipments to Hilo. Ethanol would move %rom

Pepeekeo to the Port of Hilo.

Assuming a worst-case situation where the trucks were loaded one-way only, the

heaviest increase of traffic would be about ten truck-trains of molasses and
seven truck loads of alcohol, for a total of seventeen round trips per day.
between Hilo and Pepeekeo. This assumes that all:the sugar factories except
Pepeekeo are shut down for offseason, a condition which brings maximum mo-

lasses hauling from Hilo.

This hauling, if done on one shift, might be noticeable in that it would rep-
resent about two trucks per hour each way. The probability is, however, that
two or three shifts would bg used, in which case the additional traffic would
be negligible because the truck tractors would be highway-type units with

adequate speed capability.

If the other sugar factories are sending molasses to Pepeekeo the traffic

loading would be slightly heavier towards Volcano and Honokaa but might only
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be noticeable if cane truck traffic were concentrated in a particular area

along the coastal highway.

The major traffic effect will be felt on the private road between the main

highway and the sugar factory where cane trucks haul as much as 8000 tons per

day. In this area it is probable that an additional five percent loading of
truck traffic might be disadvantageous but it could be adjusted by HCPC if

necessary by re-routing some vehicles.

There would be some additional wear and tear on the main highway because of

the added annual tonnage to and from Pepeekeo. This additional wear would be

difficult to estimate because it would be over-shadowed by climatic and har- :

vesting conditions which greatly affect highway maintenance requirements.

In this case the added traffic burden cannot be eliminated but may not be

noticed by the community except under unusual traffic conditions.

‘Section B. Construction Effects

The effects of construction will not be apparent to the populace at large
except for the transportation of construction materials, steel, concrete and
machinery along the highway from Hilo. This will be an intermittent and -
transitory occurrence but it is unavoidable because there is only one highway

and bridge route that is capable of carrying the weights involved.

There will, however, be the usual disturbances of terrain and vegetation that

occur at construction sites. These will be minimized, as described in

&1
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Part IX, but the civil works and excavation for foundations, pipelines and
roadways are unavoidable. It is not anticipated that dust would be a problem

in this area because of the normally moist or wet soil and rock.

There will be an increase in noise levels at the construction site itself
during the use of heavy machinery but the noise will not be noticeable else-

where and it will be temporary.

The area would be_c1eared, graded, excavated in places, and filled as needed.
It can be expected that heavy rains and storm run-off will occur. Run-off

would be controlled as noted later but is probably not completely avoidable.
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PART VII
POSSIBLE ALTERNATIVES

Section A. Discussion Of Site Selection.

As the study began it became obvious that the steam and power needs of the
proposed motor fuel grade alcohol plant were such that the plant should be

as close to the Pepeekeo power plant as was feasible.

HCPC management directed that the plant should have minimal adverse environ-
mental effect and, specifically, should not be within the 500-foot shoreline
set-back established as a Special Management Area under the Coastal Zone

Management Act.

These two somewhat mutually exclusive constraints resulted in selection of the
site now contemplated. This site meets the above criteria and, at the same

time, neither encroaches upon agricultural land nor requires massive civil

" works to accommodate the plant. Other sites in the vicinity of the existing -

sndustrial complex were considered but discarded as failing to meet the neces-

sary conditions.
Section B. Short-term Versus Long-term Considerations.

A necessary objective of a proposed action is to meet an immediate need of the
community without sacrificing its long range productivity potential. This
requires that a favorable environmental and economic Ealance be achieved with-
out putting either element at risk to the detriment of the community, parti-

cularly in consideration of future decades.
&3
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The proposed action, if found to be economically feasible as a resu]t-of this
study, should have a beneficial short-term effect in terms of added job op-
portunity and reduced dependence upon imported fuels. From the economic
standpoint it should also improve the stability o% the HCPC agricultural co-
operative for the long term.. The cooperative would be somewhat Tess vul-

nerable to the vagaries of the world sugar market.

The construction phase of the project would have a short-term adverse envi-
ronmental effect with no perhanent effects other than the terrain changes and
close-range visual changes due to the installation bf machinery. Thg techni-
cal specifications and descriptions by the design'engineers indicate that no
air poliution would result from the proposed plant and that nuisance odors

would not occur.

As previously described, the only factors having possible long-term environ-
mental effects ;re those involving the proposed new water supply and the dis-
posal of process water and stillage. The previous discussion regarding the
proposed wells asserted that no‘long-range change in the aquifer supplying the
water was probable and there are no known foreseeable circumstances that would
challenge the validity of that assertion. In this case, then, the long-range

effects would be neutral, having no effect either way.

In the case of the disposal of stillage to the sea the presumed long range
effect, if any, would be beneficial. The Jogic involved would state that the
addition of nutrients to a nutrient-deficient environment should be beneficial
as long as the deficiency exists, assuming that the nutrients contain no tox-

jcity which could have an impact upon the organisms utilizing the nutrients.
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If this logic is valid, then the addition of stillage, which contains inor-
ganic nutrients and organic biodegradable components, which are by definition
nutrient materials, and which contains no toxic components, should have a
beneficial effect. The other constraint in the togic is that the deficiency
must continue unabated and the coastline conditions at Pepeekeo are such that

this condition would be met.
Section C. Alternative Actions.

Some of the alternative actions avai1ab]é relate to site location in Pepeekeo
area and to methods of waste disposal are discussed in this Part VII and in
Appendix A. They have been considerea from the standpdint of a proposed in-
stallation at Pepeekeo. Other opt{ons can be mentioned, such as location
elsewhere in Hawaii, or comp1gte rejection of the ethanol production concept,

or manufacture of other products.

The first option, major relocation, w§u1d not be available to HCPC elsewhere
on the properties df t@e sugar cooperative because there is no energy source
available, other than the sugar factory, which could be used without defeating
the economic viability of the project. Similarly, location elsewhere than at
the HéPC-production facilities would be of no interest to HCPC and is beyond

the scope of this investigation.

The second option, abandonment of the project, is a real alternative that may
well occur if the results of the economic analysis of this feasibility study
ére negative. If the project is rejected the effect on the existing environ-
ment would be nil except for the loss of time and money expended for the study

itself.
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The third option, manufacturer of other products from molasses, such as yeast,

citric acid, glycerine, other alcohols, animal feed, aconitic acid and other
organics are all technically possible but appear not to be fegsib]e in Hawaii
because of marketing difficulties. The existing use of molasses is as a
cattle food supplement in the western U.S. and Canada with a very small

similar usage in Hawaii.
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PART VIII
IRREVERSIBLE RESOURCE COMMITMENTS

Consideration of Commitment of Resources

The proposed action'would commit land, water, lébor and materials. If the
piant were to be abandoned the permanent loss. of resources would be mostly the
labor and materials which would be‘used in the construction of the plant.
These items are normally expressed in terms of money and if the plant failed
to make money and recover the investment before abandonment, then the loss

would be permanent and irretrievable except for equipment salvage.

The land would be re-useable in some other way and its proposed conversion to
industrial use would haye no effect upon foreseeable agricultural activities

nor the economy of the community. The grading and levelling activities during

construction would probably not be economically reversible.

The water to be used at the proposed plant represents a committed resource
probably irretrievable economically during the operation of the plant. 1If the

plant were to be closed the resource would still be available.

The isolated location for the proposed plant is such that no adverse effect.
upon esthetics would occur except at the immediate location of the facility

and even there thé impact would be minimal.

i p—————




T !

PART IX

MITIGATION MEASURES

it G S bl s st



-l M

PR I

S SR (A N A

i

e o st i B

It is proposed that the existing palm tree hedge along the edge of the area be

PART IX

MITIGATION MEASURES |

Proposed Mitigation Measures

A normal weather pattern at Pepeekeo during the course of construction would

cause run-off from the site. In order to reduce the possible erosion effects,

it is proposed that temporary fences of a closely woven plastic fabric would

be set up at appropriate locations to contain the suspended soil solids. The
product commonly used for this purpose is Hirafi.fabric, produced by Celanese

Chemical Company.

The applicable County, State and Federal codes and regulations would be appli-

cable for the control of dust (if any) and for minimizing construction ma-
chinery ngise,

retained for esthetic purposes, together with other trees or vegetation that |
need not be destroyed.
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ESTIMATED PROJECT COSTS
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PART X

ESTIMATED PROJECT COSTS

Preliminary Estimated Costs

At the time of preparation of the environmental assessment the cost of the
plant is still indeterminate. In fact, a primary purpose of the feasibility
study is to determine within about 10% what the probable cost of a molasses-

based motor fuel grade ethanol plant would be in Hawaii.
However, on a preliminary basis, the cost of the 1l-million gallon per year

plant is indicated by Table 1 and Table 2 which follow. These data are ten-

tétive and may vary as much as.25% from the final figures.
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CONFIDENTIAL

HILO COAST PROCESSING COMPANY
Pepeekeo, Hawaii

TABLE 1

ESTIMATED CAPITAL COSTS
(1981 Dollars)

FOR
11.4 MILLION GALLON PER YEAR
MFG ALCOHOL PLANT

Item
Equipment
Molasses Pretreatment 1.2
Fermentation 1.6
Distillation 2.3
Site Work
Buildings
Concrete

Structural Steel

Fire Proofing

Piping & Insulation
Electrical & Instrumentation

Painting

Subtotal
Spare Parts, Lab and Shop, Equipment
Construction Management and Fee

Subtotal
Engineering Design

Subtotat
Contingency

TOTAL .
Escalation through 1983 |

TOTAL

S0

$MM
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APPENDIX A
STILLAGE DISPOSAL

Introduction

The original proposal in April, 1980, for the feasibility study for an
ethanol plant at Pepeekeo considered an examination of alternatives for
stillage disposal by the production of an animal feed or fertilizer, or

both, from the stillage.

As this study began 1in October, 1980, a survg} of molasses fermentation
processes for the production of ethanol and stillage by-products had

recently been published as a report {1) to the Department of Energy by

the Research Corporation of the University of Hawaii (RCUH). The survey

concluded (page 4) that, "Producing an animal feed directly from the

stillage is the preferred process for handling stil]age_groviding the

amount produced and its value are confirmed by pilot-plant production

and animal feeding trials." (emphasis added). The RCUH report also com-

mented (page 187) that "An economical process is needed for the removal
of potassium from molasses or stillage.” The RCUH study group had in-
spected severai sites and processes in Europe and the United States in
order to provide a valid basis for its recommendations. Its economic
analysis of alternatives provided a useful reference for the Pepeekeo

study.

At the October, 1980, organizational meeting for the present study it
was evident that the time limit for the work would preclude implementa-

tion of the RCUH recommendations.
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A further constraint was introduced by the fact that the installation of
a boiler for incineration of stillage and production of a potassium-base
fertilizer would be subject to recently-enacted Federal air pollution

- requlations. These regulations for New Source Performance Standards

- (NSPS) for Prevention of Significant Deterioration (PSD) of air quality

. in National Ambient Air Quality Standards (NAAQS) attainment areas would

introduce other time losses.

T
— As a result of these time constraints and a preliminary indication that
v N the cost of by-product facilities would adversely affect the economics
—7 o of plant installation, the decisién was made to investigéte the feasi-
:j bility of stillage disposal to the sugar factory wastewater disposal
1i' system. Concurrently, studies would be made to re-examine the féasi-
= bility-and cost of the animal feed and fertilizer alternatives.
T? 11. Background - Hilo Coast Processing Company (HCPC) Wastewater Disposal System
jj- . There have been a number of investigations since 1967 of the impact
: li,:x of the Hilo Coast sugar mill discharges on the marine environment. All
.—T*‘; of these were conducted prior to the installation of the pollution con-
Ei trol facilities now in use. Investigations have been performed by Ken-
7 nedy Engineers (1967), EPA (1971), Grigg (1972), Chan and Chase (1972),
:i' Grigg (1975) and Harrison, etc. al. (1975), all of whom found that the
ll' sugar mill discharges had minimal effect upon the dissolved oxygen,
- temperature, salinity and pH of the turbulent, well-mixed waters of the
- Hilo Coast.
&
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The studies by Grigg (2) and Harrison (3) were made following detailed
discussions with the EPA and the Hawaii State Department of Health which
resulted in Natiqna] Pollutant Discharge Elimination System (NPDES) per-
mit requirements that the studies be made. The objective of the inves-
tigations was to make a field study (Grigg) of the actual marine env{-
ronment at HCPC deTowed by a laboratory investigation (Harrison) of the
ecological effects of oxygen concentration upon the numerically dominant

species of the shallow water ecosy@tems along the Hilo Hamakua Coast.

Grigg concluded that the processes of re-aeration associated with the
mixing due to wind and waves are sufficient to offset the biochemical
oxygen demand (BOD) caused by organic matter, and Harrison concluded
that it was unlikely that the degree of oxygen depletion caused by sugar
mi1l effluents could be deleterious to the intertid;T or subtidal .

species.

Since 1975, HCPC has taken ocean water samples by helicopter at least
annually at four locations, one at the discharge area, oﬁe near the
shoreline a mile South, one near the shoreline a mile North of the dis-
charge, and one in the open sea as a control. These samples are analyzed
for dissolved oxygen, phosphorous, nitrogen and temperature and all have

substantiated the prior studies.

As a result of these investigations, and others, the U.S. Environmental
Protection Agency,'after careful analysis of the situation, promulgated
NPDES guidelines for the Hilo/Hamakua Coast sugar factories which mandate

control limits for suspended solids but not for biochemical oxygen
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demand. The State of Hawaii has followed these guidelines in issuing
the NPDES permit to HCPC. It is apparent to the EPA, the State of
Hawaii, expert marine biologists, and to the casual observer, that big-

chemical oxygen demand is not an environmental threat to the waters of

the Hilo Coast.

As a result, HCPC has developed a wastewater pollution control system
which can remove as much as 1600 th weight tons (3,200,000 1bs.) per day
of suspended solids from cane washwater with efficiencies of 99% or
better. The BOD with this loading may be as high as 120,000 1bs. per day,

some of which is removed by the systen.

The HCPC poliution control system consists of a series of inter-connected
lagoons, spread over 200 acres of former cane land, to which approximafe]y '
6 million gallons per day (4200 gpm) of wastewater is pumped. The sotlids.
are settled out as the water flows from pond to pond. Several pieces of
'heavy earth-moving machinery constantly excavate the ponds as they fill
with solids. The pond effluent, after passing, through the final ‘polish-
ing' ponds is passed through a continuous automatic monitoring and samp-
Ting station and is discharged to the sea by cascading over an 80 foot

cliff at the shoreline (see Appendix J).

. Proposed Stillage and Wastewater Disposal System

The stillage from the distillation of ethanol will consist of 208 gal-
lons per minute of a brown lTiquor containing about 12% dissolved solids
but without suspended or undissolved solids. The biochemical oxygen

demand of this liquor is estimated &t 8,000-10,000 mg/1 (milligrams per
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liter or parts per million) and its approximafe composition would be
88% water; 1% to 2% potassium salts; 1% to 2% other inorganic soluble -
salts; 3/4% to 1%% residual sugars; 1% to 1%% amino acid based organics;
7% to 8%'other organics including 2% ethanol, some glycerol and uniden-

tified plant materials.

At a BOD of 10,000 ppm the daily loading of BOD from the plant at 200
gpm would be approximately 24,00b 1bs.  This would represent about half
of the existing daily variation in normal Toading from the sugar factory.
It is characteristic of the sugar proceséing operation that its waste-
water solids load peaks in rainy weather at the same time that adjacent
streams run full with high solids and BOD loading. Thus the stillage
BOD would not be eéxpected to have an effect when the sugar wastewater

Toad peaked.

As noted earlier, the clarification requirements on the treatment system
are rigorous, therefore no suspeﬁded solids from the ethanol plant would

be permitted in the stiliage stream.

Thé proposal for the stillage flow would be to introduce the 208 gpm of
stillage into the 4200 to 5000 gpm of clarified sugar féctory wastewater
at a point—below the ponding system and far enough ahead of the sampling
station to permit thorough mixing before sampling. The additional 4% to
5% hydraulic loading on the system would be far less than the normal ad-
ditional loading at this station due to rainfall runoff from the ponding

area.
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The ethanol plant wastewater, other than stillage, would consist of
solids separated in the molasses clarification process together with
washwater from these solids, the washwater from the fermentation tanks,
from the stillage cleaning equipment and from floor washing or other
plant cleanup. This wastewater, containing solids, would be pumped to
separate ponding facilities at the top of the factory ponding system.
The clarified effluent would be permitted to join the main flow of other
clarified effluent at a point where no system upsets could occur. It
would then be commingled prior to the introduction of the stillage to
the main effluent stream. The sepgrate ponds for the ethanol plant waste-
water would be excavated as necessary in the same manner as the primary

system.

In evaluating this approach to stillage disposal it is appropriate to-
recall that generations of civil engineers and others have been taught
that Biochemical Oxygen Demand - B.0.D. - is inherently unfavorable. This
teaching arises from the original 5-day B.0.D. determinations on the
Thames River in England which showed that the indiscriminate dumping of
sewage (hence nutrients) into the river caused it to become stagnant and
fetid. From this beginning B.0.D. has been used for pollution control

and automatically carries unfavorable connotations, which is in most

cases appropriate because it is a common occurrence to overcharge waters

with nutrients.

However, in those exceptignal cases where the nutrient deficiency cannot
be overcome and the dissolved oxygen concentration remains at or near

saturation, the Biochemical Oxygen Demand loses its significance as a
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IV.

‘Both of these alternative processes require additional energy, higher in-

control parameter. This is the situation that has been shown to exist

along the Hilo/Hamakua Coast.

Alternate Disposal Systems

The first section of this Appendix briefly discussed other possible
methods‘of djsposa] such as the production of animal feed and/or ferti-
lizer. Stillage has also been applied directly as a liquid fertilizer in
Hawaii and elsewhere. At the former rum'distillery at the Puunene sugar
factory on Maui the stiflage was introduced into the factory wastewater
which was used for irrigation. This is a convénient and effective pro-
cedure where an irrigation system is present and the stillage is a small
percentage of the total flow sso that the high dilution forestalls prob-
lems with odors, flies or other insects. It would appear not to be feasi-

ble to attempt such a procedure at Pepeekep because of the lack of an

irrigation system and the nroblems associated with attempting to use
mechanical means as a disposal method in a high rainfall area. Thus, j

further discussion of the alternatives mentioned earlier is appropriate.

stallation costs and higher operating costs. These costs could be offset i
by an adequate return for the by-product, which in turn would require a

successful commercial process and an available market for the product.

At the time of the preparation of this document neither of these criteria

could be met for either the animal feed or the fertilizer. It seemed

imprudent to imperil the economic feasibility of the ethanol plant with

multimillion dollar auxiliaries having negative potential.
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Other alternatives for disposing of the BOD of the stillage are avail-
able, such as anaerobic/aerobic biological treatment system. These sys-
tems are usuai1y moderately complex and operationally sensitive. All
of these systems require energy, some more than others, and some have
shown some energy recovéry on a laboratory or pilot-plant scale. A num-
ber of these processes may be commercially acceptab]g where the stillage

would otherwise become an environmental insult.

The available data for the Pepeekeo site show that biochemical oxygen
demand is not an environmental insult in this Eite-specific case and it
would therefore be very poor judgment to risk the economic viability of
the plant by spending money and energy to solve a non-existent problem.
For this reason, the decision has been made that the most reasqnab1e

procedure, from the cost-benefit standpoint and from the overall envi-

ronmental-benefit standpoint, would be to commingle the clarified effiuent

from the factory wastewater ponding system with the stillage prior to

discharge into the nutrient-deficient Central Pacific.
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APPENDIX C

Part I. Federal Statutes Applicable To Environmental Controls for Proposed

Ethanol Plant.

O [0} ~J o (4] = :.a.! (A
L] - . - - - L]

1. Natural Environmental Pb]icy Act of 1969, PL 94-52 Rev. 1975.
Clean Air Act, PL 927157, Rév. 1977.
Clean Water Act, PL 92-500,‘Rev. 1978.
State Drinking Water Act, P1 93-523, Rev. 1974.
Marine Protection, Reseéarch & Santuaries Act, PL 92-532, Rev. 1980.
Coastal Zone Management Act, PL 92-532, Rev. 1875.
Environmental Quality Improvement Act, PL 93-36, Rev. 1975.
Endangered Species Act of 1973, PL 93-205, Revised.
Noise Control Act of 1972, PL 92-574, Revised.
10. Occupational Safety and Hea]th Act of 1970, PL 93-237, Revised.
11. 0il1 Pollution Act Amendments of 1973, PL $3-119, Rev. 1980.
12. Solid Waste Disposal Act, P1 93-14, Rev. 1975,

Part II. Permit Requirements - 1981.

Type of Permit Source
Special Management Area County Planning Department
NPDES State (Use HCPC)
Grading County (Ord. 168) DPW
Building : County DPW |
E1e;trica] County DPW
P]umbing'& Cesspool County DPW
Qutdoor Lighting . County {Ord. 38)
Well Drilling (registration Oﬁ1y) State
Occupancy | County DPW
Fire Dept. Approval County Fire Marshal
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COUNTY OF HAWAII

CENERAL PLAN REVISIONS

Ordinance 456  July 16, 1979 . (Pages 7-11 Only)

Ordinance 475 Oct. 3, 1979
Ordinance 484 Oct. 25, 1979
Ordinance 538 Feb. 27, 1980
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evaluation of the General Plan policies and the LUPAG Map would be
made. Here, if it is concluded that the proposed use would not have
the effect of altering long~range land use pattern reflected on the
LUPAG Map, then the rezoning request or other permit action could be
taken without an amendment to the LUPAG Map. ' Again, a careful
review of available planning documents like the Community
Development Plan and evaluation by other government agencies must be
made before final action is taken.

The system described above emphasizes the policy orientation of
the General Plan and gives decision-makers some measure of
flexibility. Yet there are broad land use patterns provided in the
LUPAG Maps to provide some general direction in orderly and rational
fashion. :

In the formulation of the various components of the planning
program, such as the General Pplan, Development Plans, etc., the
public is involved. Then, too, in the process of reviewing requests
in accordance with that program such as rezoning proposals,
opportunities for public input are available,

POLICY CHANGES -

A. Energy Element

Naticnally, for the remainder of the 20th Century, most of the
energy demand will be met with fossil fuels and nuclear fission. 1In
turn, fossil fuels are fast becoming a scarce world commodity due to
the increasing demand. Hawaii is currently most vulnerable to
dislocation in the global oil market, but is also endowed with a
variety of natural energy resource alternatives which are renewable
or inexhaustable and potentially low polluting. Hawaii's near total
dependence on imported petroleum provides the incentive for the
promotion of energy conservation and the development of technology
to harness local natural (solar, hydrologic, and geothermal) energy
resources, and to convert solid waste into an alternate fuel

resource.

Enerqy Self-sufficiency for the Big Island

The County of Hawail must strive to attain energy
self-sufficeincy in order to minimize the dependence on imported
fossil fuels. A commitment must be made by both the government and
the public for research, planning, and development to attain the
goal of energy self-sufficiency for the County of Hawaii.

As a result of the 1974 oil crisis, there has been concern over
Hawaii's dependence on imported petroleum. 1In 1974 and 1976, the
State Legislature enacted several significant pbills which were
designed to promote the research and development of natural energy
resources, and the conservation of energy in order to foster a

greater independence from imported fossil fuels.

The State legislature adopted Act 237 (Chapter 196, H.R.S8.) in
1974, which among other things, created the position of a State

,tir e
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Energy Resources coordinator to review and formulate existing and
proposed energy resource programs.

also in 1974, the State Legislature established the Hawaii
Natural Enexgy Institute (HNEI, Act 235) to foster development of
jocal natural energy resources in Hawaii, and to serve as a focal
point for energy research at the University of Hawaii. The HNEI
maintains cooperation and coordination between all levels of
government and private organizations involved with energy related
research in Hawaii, HNEI also stimulates the formulation of energy
projects with potential for Federal funding, and serves as the
central source of information on natural energy policies and

programs.

Act 236, adopted by the State Legislature in 1974, established
the Natural Energy Laboratory of Hawaii (NELH) at Ke-ahole (North
Kona, Hawali) to provide essential support facilities for future
energy research programs. The legislature selected Ke-ahole Point
through the criteria for development of three of the proposed
natural energy programs (OTEC, Biomass conversion, and direct solar

energy utilization systems) .

In 1976, the State legislature adopted Act 189 which
complemented the development half for energy self-sufficiency by the
creation of tax incentives for the installation and use of "solar
energy devices" and »alternate energy improvements® to promote
energy conservation, These devices and improvements increase the
jevel of efficiency, and decrease the utilization of electrical
power which accounts for 42% of the total energy demand in the

County of Hawaili.

The County of Hawaii must combine the efforts of energy
conservation and the development of natural energy alternatives to
minimize dependence on imported fossil fuels in order to attain

eneray self-sufficiency.

tn addition, the development of naturally occurring energy

resources will become a valuable planning tool allowing for
selectivity in kind and location of future industrial activity on

the Island of Hawaii.

1. Ceothermal Energy:

Geothermal Enerqy is natural heat energy from the earth that can
be harnessed for direct thermal use and for electrical power
generation. These are four basic ways in which this type of natural
heat energy may be found: 1) steam; 2) hot water; 3) magma; 4) hot,
dry rock. The construction of electrical power plants using hot
water, brines, or steam separated from hot water or brine deposits
is the most probable development of geothermal eneryy resources.

on the Big Island started in the early

Geothermal drilling
ere either found to be unsuccessful or once

1960*s. Initial wells W
drilled were not further developed.
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In 1972, the Hawaii Geothermal Project (HGP) was organized to
investigute the development oF geothermal energy in Hawaii, and is a
cooperative project involving Federal, State, County, and private
funds. 1In April 1976, a successful well was completed near Kapoho
in the pPuna District, and HGP has proposed the installation of a
research power plant to demonstrate that geothermal energy is an
economically viable natural energy alternative for the Big Island.,

2, Hydroelectric Power:

Hydioelectric power is one of the oldest sources of electrical
energy. On the Big Island, hydroelectric power fulfills only a very
small portion (approximately 4%) of the County's electrical energy
demand.

Un the Big Tsland, the percent of total demand supplied by
hydroelectricity will Probably remain significant due to the
relianc: on normal stream flows and the lack of impoundment reguired
to store enough water for continuous or increased energy output.

3. Solar Eneruy:

Sular energy is the basis of many natural energy alternatives in
Hawaii. Solar energy generates the global winds; stores energy in
biomass through photosynthetic activity; warms the oceans, can
produce electrical power directly via photovoltaic cells; and can be
used directly for heating through solar heat collection devices.

Wind Energy: The University of Hawaii, Department of
Meteorology, initiated a five-year program in 1977 for Solar Energy
Meteorological Research for the purpose of continuing wind surveys
to establish the relationship between weather conditions and wind
strengths, speeds, and distribution. Wind energy can be used
directly to generate electricity through windmill electrical

generators or by pumping water into storage for use in hydroelectric

power systems. Wind energy technology has been advancing, but as
yet is not competitive enough to be a serious natural energy
alternative. Once the technology is developed, Hawaii will be in an
advantageous position due to favorable wind regimes in many areas of
the island.

Biomass Conversion/Solid Waste-Alcohol Convarsion: Biomass is
defined as "the total mass or amount of living organisms in a
particular area or volume.” Solar energy is converted into plant
biomass through photosynthesis. Biomass can be used by direct
combustion to produce thermal energy, then steam to generate
electrical power. '

Or. the Big Island, biomass cenversion generates about 34% of the
County's electrical energy. Locally, bagasse, the fibrous waste of
sugar can processing, is the only source of biomass in use.

Biomass conversion is one of the projects of the NELH program at
Ke-ahole point, and involves the cultivation and harvest of plant
and animal life forms as a natural energy alternative,
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piomass can also be considered solid waste, since it is the
pasis for most of mankind's organic cefuse, and can be processed
into ethyl alcohol. Alcohol fuel is adaptable for use in
hydro-catbud combustion systems which account for about 58% of the
tocal energy demand of Hawaiil county. Through combustion, alcohol
can generate electrical power (via heat and steam) which represents
the remaining 42% of the County's total energy demand.

Ocean Thermal Energy Conversion (oTEC): Ocean Thermal Energy
conversion (OTEC) is a form of solar energy where the ocean acts as
a solar heat collector. This process usesS the thermal differences
petween the warm surface waters and the cold deep waters to power a
turbine/generator for electrical power generation.

The NELY program at Ke;ahole point has proposed the installation

" of a study OTEC project plant to cesearch the potential of this

natural energy alternative.

Salarc pevices/Improvementss: There are two direct forms of solar
2fieL gy applicable to households: 1) sclar heat collection and 2)
solar light energy to electrical powet via photovoltaic cells.

soular heat collection is adaptable to domestic water heating
which accounts for a major portion of the electrical power demand
per household.

Advances in the use of photovoltaic cells to generate electrical
power is also applicable on a public utility scale as well as on &
domestic basis.

These solar energy devices and improvements can be considered
energy conservation technologies since their domestic use will
possibly decrease the total energy demand in Hawail County.
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COALS:
to strive towards energy self-sufficiency for Hawaii County.

tu ustablish the Big Island as a demonstration community for the
Jevelopment and use of natural energy resources.

PULICIES:

¢he County shall encourage the development of alternative energy
r250Urces.

rhe County shall encourage the expansion of energy research
industry.

wie county shall strive to educate the public on new energy
technologies and foster attitudes and activities conducive to
erergy conservation. ‘

The County shall ensure a proper balance between the development
of alternative energy resources and the preservation of
environmental fitness.

ohe Cowunty shall strive to assure a sufficient supply of energy
to support present and future demands.,

rhe County shall provide incentives which will encourage the use
of new energy sources and promote energy conservation.

The County shall seek funding from both government and private
- sources for research and development of alternative energy

resources,

The County shall coordinate energy research and development
efforts of both the government and private sectors.

OTHER CHANGES TO DOCUMENT

The emphasis of this updating effort was directed at the Land
Use Pattern Allocation Guide (LUPAG) Maps. However, during the
course of our review, it was found that some of the policies needed
re~examining. The following are the charges:

1. uUrban Center — Low Density (P. 78}: To include the concept
of allowing very limited neighborhood-type of commercial
uses within the Low Density category and expanding the

- concept of residential uses. That portion would read "Low
Density Residential, Neighborhood Commercial, and Ancillary
community and public uses, [(singel-family) residential-no
more than 4 units per acrel .” parenthetical () material
to be deleted and underscored to be added.

Additionally, the definition of residential uses was liberalized
by deleting the reference to single-family. It was felt that
density is the governing land use tool and not sO much the kinds
{duplex, triplex, etc.) of residential structure. This change

et e L s
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BILL NO. 146
. [AFEWDED }

COUNTY OF HAWAII - STATE OF HAWATI

.

ORDINANCE NO. 168

AN ORDIhANCE AMENDING THE AWAII COUNTY CODL BY IDDING CHARPTER ig
THEREOF, RELATIRG TO EXCAVATICOH, FILLS, GRADING, GRUBBING, STOCK-
PILING AND LROSION AL SENIMENTATION CONTROL.
BE IT ORDAINED BY THE COUNCIL OF THE COUNTY OF HAWAII:
ARTICLE 1.
SECTION 1, GENERAL PROVISIONS.
Sec. 1.1, Purpote.
The purpose of this Ordinance is to provide standards
to safeguard property, control erosion and sedimentaticn and o
promote the public welfare by regulating and coatrelling excavas
tions, fills, grading, grubbing and séockpiling operations within
the.County of Hawaii.

Ssec., l.2. Definitions.

Wwherever uscd in this Crdinance, the following words shall .

have the meaning indicated:

(a) "Chicf Engineccx” shall mean the Chief Enginecer,
Depaftmcnt of Public Works, County of llawaii, or his duly authoriso
represcntative.

| (b} *“Designated historic and archaeological sites”
shall mean those sites 1isted within the County Gieneral Plan or
the Hawaii Register of Historic Places.

{c) "Engincer" shall mean a professional enginger
{civil or structural) registercd in the State of iawalil.

(d) "Engincer's solls report” shall mean a report
on soils conditions prepared by an engincer expcricncéd in the
practice of soils mechanics and foundations engincering.

(e) ngrosion® shall mean the wearing away of the

ground surfacc as a result of action by wind and/or watcr.

APPENDIX E
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(£) wgxcavation," "cut® or "borrow" shall mean

any act by which soil, sand, gravel, rock or any similar pmaterial \

is cut into, dug, uncovered, removed, displaced, relocated or
pbulldozed. State Land Use commission and County zoning and other

agencies' regulations on shoreline improvemcnts are made a part

hereof by reference.

(g} »pill" shall mean any act by which soil, sand,
gravel, rock or any other mateéial is deposited, placed, pushed,
dumped, pulled, transported, OF moved to.a ncw locatien. State
Land Usc commission and County Zoning and other agencics' regula-
tions on shoreline improvements arc made a part hercof by reference.

{h) "Grading" shall mcan any excavation oxr f£ill
or any combination thereof. .

{i) vgrubbing” shall mean any act by which vegetu-
tion, including trees. timber, shrubbery and plants, is.rcmoved,
dislodged, uprooted or cleared from the surface of the ground.

(3) wgverburden” shall mean a soil material over=

laying another geoleogic formation.

{k) vpermittee” shall mean the person or party

to whom the permit is issued and shall include but not be limited

to the property owner, his lessee, developer, agent, or attorney

in fact.
(1) vplasticity" shall mean the property of a soil

which allows it to be deformed beyond the point of recovery without

cracking or appreciable volume changce.

' {m) ngedimentation” shall mean the depositicn cf
crosional debris-soil sediment displaced by erosion and transported
by water {rom a high elevation to an area of lower gradient wherc

sediments are dcposited as a result of slack water.
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~ authorized representatives are hercby authorized to enter any prop-

(n) "Soil and Water Conservation Districts" shall
mean the legal subﬁivisions of the State of Hawaii authorized
under Chapter 180, Hawaii Revised Statutes, . !

Whenever the Chief Engineer determines that any existing
excavation, fill, grubbing or stockpiling has become a hazard to
property, or adversely affects the safety, use, or stability of a
public way or drainage channel,'ihe owner of the property upon
wvhich the excavﬁtion, £ill, grubbing or stockpiling is located,
or other person or agent in control of said property, upon receipt
of notice in Qriting from the Chief Bngineer shall within the period
specified thexein ropair or eliminate the hazard and be in conformanc

with the requirements of this Ordinance. The Chief Enginecr or his

erty to determine or to enforce the provisions stated herein.
Sec, 1.4. Exclusions,
{a) ﬁll work in this section must conform to the
provisions of Sec. 3.4 to be considered for exclusion.
(b) This Oxdinance shall not apply to the following:

(1) Mining or quarrying operations regulated
by other County Ordinances or governmental agenciezs,

(2) Grading within the building lines for
basements and footings of a building, retaining wall, or other
structure, authorized by a valid building permit.

f3) Grading and grubbing on individunl ceﬁctcry
plqts.

(4) Sanitary filling and operation of rubbish
dumps, )

(5) Agricultural operations, including ranching

incidental to or inm conjunction with crop or livestock production
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and all other operations that are in conformance with soil conser-
vation practices acceptabie to the applicable soil and water con-
servation district directors and are in accord;nce with an actively
pursued comprechensive conservation progran, providing:

a} Such ovperations do not alter the
general and localized drainage patterns with respect to abutting

properties,

b) A conservation program for the affected
properties acceptable to and approved by the applicable £o0il and
water consexvation district directors is filed with the Soil Corsor-

vation District.

¢} The conservation program, with appropriate

‘modifications is reviewed and re-approved by the soil and water

conservation district directors periodically but not less than
once every five yecurs.

iG) Excavation which docs not alter the gcnergl
drainage pattern with respect to abutting properties, which dees net
exceed 100 cubic yards of material on any one site, and does not
exceed 5 feet in vertical height at its highest point; provided

that.thc cut meets the cut slopes and the distance from property

lines requirements in Section 3.1.

(7) Fill which does not alter the gencral drainac
pattern with rcépect to abutting properxties, which does not excced
100 cubic yards of material on any one site and does not exceed
5 feet in vertical depth at its decpest point, provided that the £ill

meets the fill slopes and distance frem property lines reguircments

in Section 3.}.

(B) Grubbing which does not alter the gencral an
localized drainage pattern with respect to abutting properties and

deea not exceed a total arca of one acre.
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" (9) Exploratory excavations not. to exceced 50 cubié
vards under the direction.of an engincer for the purposé of subscurface ‘
required by the Chief Enginecr and provided that the Chief Engincer
has been advised in writing prior to the start of such cxcavation.

(10) Clearing, excavation and £illing required
in conjunction with the installation of pole lines by elecctric,
telephone and public utilities, .

SECTION 2. PERMITS; INSPECTION.
Sece. 2.). Permits.
Except as excluded in Section 1.4 of this Ordinance:

{a) 'No grading work shall be commenced or perforred
without a grading permit.

(b} No grubbing york shall be commenced or performed
without a8 grubbing permit cxcept where grubbing concerns land fer
which a grading permit has been issued,

(¢) No stockpiling work shall .be commenced or

performed without a stockpiling permit.

{(d) No grading, .grubbing or stockpiling permit shall

be issued without the Chicf Lngineer's review of the applicant's |
compliance with the County General Ilan or with Chapters 6, 205 and

343, Nawaii Revised Statutes,

Sec. 2.2, Application for Permits.,

(a} An applicant for a grading, grubbing, or stock- :
Piling permit shall fi;st file an application on a form furnished by thL |
Department of Public Works, County of llawaii. Fach appliéatioh sh&ll:
(1) Describe by tax key or strect address the
land on which the proposed work.is to bhe done,
| {2) State the estimated dates for the starting
and completion of the prbposqd work.
(3) Show thc name of the permittce and/or owner

including cngihccr, if applicable, who shall be responsible for the

oty gy S, ST
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work to be performed by himself, his centractors and/or employeces
and for requesting the inspections required herein.
(b) Each application for a graéing permit shall aiso
be accompanied by two scts of plans and specifications, including:
(1) For all areas

a) A vicinity sketch or other data adecuately
indicating the site location.:

b) Boundary lines of the property on which
the work is to be performed. ' . )

¢) Location of any buildings, structures,

or designated historie and archacological siteg, on the property

‘where the work is to be performed and location of any huilding or

-

structure on land of adjacent property which is within 1§ feet of

the property to be graded when the grading may affect the buildingﬁ.

- structures,or designated historic and archacological sitas.

d} Conlours showing the topography of
the existing ground and extending 5 feet into adjacent propersy
when required by the Chief Engincer. The scale and contour are to

bc appropriate to the work in question.

¢) Elevations, dimensions, ocation,
extent and the slopes of all proposed grading shown by contours and

other means.

f) The arca in squarc feet of the land te
be graded and the quantities of excavation and {ill involved. Shew
separately quantities for excnvation within and outside of building
lines,

g}’ AMny additional plans, drawings, ov
calculations required by the Chief Engincer.

(2) For grading of arcas of more than 15,000

square feet, a contour map prepared by an engineer or land surveyo:

. -6~
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and approved by the Chief Engineer and showing the contours and'
elevations of the land before and after the completion of the
proposed grading. Thi§ map shall include locaéion of existing large
trees, designated historic and archaeological sites, and definuble
rock outcroppings, lava tubes, detailed Plans and specifications of
all drainage devices and utilities, including bank protécticn, walls,
cribbing, aams, silting or -sediment basins, landscaping, screon
planting, erosion control Planting or other protective devices to
be constructed in connection with, or as a part of the Proposcd
work, together with a map showing the drainage areca and estimated
runoff of the areca served by any drains,

(3) Where a proposed cut or £i31 is greater
than 15 feet in height; or on land with slopes exceeding 15 peor
cent in an area with high plasticity soils: or when any fill is to
be placed over a swamp, pend, gully or lake; the permittee shall suhmit
an enginecr's soils report which shall.iﬁcludc data regarding the
nature, distribution and strength of cxisting soils and substantiating
data from an engincer regaxding the safety of the proposed crading,
the £fill and the material to be used, and dcscribing the cut scctions
by showing the hoight, cut slope, benches, and material compecing the
cut bank. .

{c) An applicant for a grubbing permit shall furnish
two scts of plot plans showing the location, the probcrty boundaries,
and any other pertinent information as may be recquired by the Chic:
Engineer. Grubbing or land clecaring by bulldozer for the puriyose
of making topographic survey shall not be permitted without an
aﬁthorizcd grubbing permit. HNo permit will be required for cutting
or bulldoning of trails fox survey lines and access for soil cxpdlera-

tion equipment,
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(d) An applicant for a stockpiling permit shall

furnish two sets of plot plans showing the property lines and the

stockpile, quantities, hcight of stockpile.,

jocation of the proposed
duration of stockpile, source and type of the matcfial t+o be stock-
n as may be required

piled and furnish any other pertinent informatio

by the Chief Engincer to control the creation of dust, drainage o©r

sedimentation problems. The plot plan Cor stockpiling shall be

approved by the Chicf Engineex.

(e} If no action {approval, disapproval, deforral

or modification) is taken by the chief Enginecr within 30 days after

submittal of the initial request the permit shall hec deemed approved.

sec., 2.3 Permit Limitations.

(a) The issuance of a grading permit shall ccnstituté

an authorization to do only that work which is described on the
permit and on Lhe plans and spccifications approved by the Chicf

Engincer.
{b) Jurisdiction of Other Agencies. Permits ji.ssucd

undex Lhe requirements of this Ordinance shall not relieve the owner
of rcsponsibility for sccuring required permits for work to be done
which is regulated by any other code, department or division of the

governing agency.

(c) conditions of Approval. In granting any permit

under this ordinance, the chief Enginecr may attach such conditions
as may be reasonably necessary to prevent creation of a nuisance or
hazard to public or private properiy. guch conditions may incliude,

put shall not be limited toO:
{1) Improvement of any existing grading to

bring it up to the standards of this Oxdinancc.

(2) Requirements for fencing of excavations oOr

£fills which-othnrwisc would be ﬁhzardous.

-8~
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(3} Screen planting, Landscaping, crosion control

planting, OF other treatments to maintain good appearance of graded

area and reduce the detrimental impact on adjacent propexties of the

community.
(4) Cleaning up the area.

(s) Days and hours of operation.

Sec. 2.4, permit Fees.

(a) Before issuing a grading permit, the Chicef Ehgineer

n the sane sitec baseé on the

shall collect 2 permit fce for grading ©
volume of excavation Or €311, whichever is grecater, accordiny to the

following schedule:
Permit Yoo

volume of Materinl
$2.00

$2.00 for the first 100 cubic
yards plus §2.00 for each agéi
tional 100 cubic yards or fri:
thercof.

0 - 100 cubic yards
101 - 1,000 cubic yards

$20.00 foXr the first 1,000 cubic

yarugs plug £2,00 for cach addli-

tional 1,000 cubic yards or Irecs
tion thercof.

1,001 - 10,000 cubic yards

10,001 cubic yards or morc $38.00 fox the first 10,000 cukic
yards plus 51.00 por 1,000 cublv

yards or fraction thercof.

{b) Before issuing a grubbing permit, the chief Engincers

shall collcect a permit fee of $2.00 for grubbing in excess of onc &cre,

plus $1.00 for cach additional 5 acres or ¢raction thereof.
(¢} Before issuing a stockpiling permit the Chief

a permit fee of $2.00 for stockpiling in

Engineex shall collect
excess of the first 500 cubic yards plus $1.00 for cach additional

1,000 cubic yards or fraction thexcof.

{d) Where work for which a permit is requived by this

ce is started or procccdcd prioxr to obtaining said permit, the

ordinan
all be doubled, but the payment of

fees above specificd sh such double

-9-
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fee shall not relieve any person from fully complying with the reguire-

ments of this Ordinance in the exccution of the work nor f{rom any other

penalties prescribed hercin.
(e) When grading, grubbing or stockpiling is performed

by or on bechalf of the County, State or Feder&l Government, the Chief
Engineer shall waive the collecticon of any permit fee regquired in
subsections (a), (b), and (c) above.

{f) All permit feces shall be deposited in the General

Fund,
Scec, 2.5, Expiration of Pen-its,

{a) ZEvery grading or grubbing poermit shall cxpire and

"
e

e

with

become null and void uvnless the vork permitted herein is started

date gpecified thereon but not later than one year after the date cf

issuance. Extension of time may be granted if, in the judgment of tho

| Chief Fngineer, the work authorized under the permit would net be
exceeded. In such cases, no additional fee will bc imporcd.
(b} Every stockpiling pexmit shall expire and beceore
null and void one year after the date of issuance and .all steckpiled
matarial temporarily stored on the premices shall be removed frem the
premises or usced on the premises as £ill materinl under a arading permni

for £ill prior to the cxpiration date. Extension of time moy e erante

if, in the judgment of the Chief Engineecr, the work authorized unéer

the permit would not be excecded. In such cases, no additional fce

will be imposed.

Sec. 2.6. Denial of Permit,

(a) If the Chief Fngincer finds that the vwork as

proposed by the applicant is likely to endanger any proporty or

‘public way or structure or endangcer the public hecalth or welfure, he

shall deny the .grading, grubbing or stockpiling permit. Factors to be

-]0-
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ining probability of ha=nardous conditions shall

considered in determ
ssible saturation of

ot be 1imited to, PO
ological or £1o0d hazards,

the ground by

include, but !
undesirable

earth movcments, gd¢
sub-surface condit

rains,

surface water runoff, jons such as the stratificntion
and faulting of rock, nature and type of soil or rock. Failure of the
ous conditions O his

e or rccognize hazaré
shall not

£ Engincer to obsecrv
stockpiling permit

Chie
the qrading,.grubbing or
s agent from being respo

sponsible for the

failurc to deny
permittee OT hi

nsible, or cause

yelicve the
¢the County. jts officers Or agents, YO be held o
conditions OY damages resulting therefrom.
jon OT Pevocation of Permit.

Sac., 247 suspens

{a) The Chiecf Llngincer nay .,

he provisions of thi

in wricing, suspend or

5 Ordinance vheonevey

yrevoke a pexinit jssucd undoer t
the permit has been issucd on the basis of jncorrect ©Or insufficioent
grubbing

plicd by the permittec: whenover the grading.,

information Sup
or stockpiling is not being pcrformnd in accordance with the teirmd
and provisions of the permit; OT wvhencver the grading, grubbing ©OX
ohjcctionnblo or unsafc conditions.

ftockpiling discloses
the

(b) When a suspended or revoked,

permit has heen
mit detailed plans and proposals for compliance wvith

permittec may sub
cc and for correcting

g of this ordinan

the objeution;hlc

the provision
or unsafe conditions. Upen approval of such plans and proposals wy

he may authoriz

¢ the pcrmittcc in writing, to PIre=

the Chief Engineer,

ceed with the work.
2.8. Right of County Lo Perform Work and to Recaver

Scc.

Cosis Thereof .
shall {aid (1} to

{(a) In the event that the permittec
comply with all the terms and conditions of the permit Lo the satis-

the Chief gl neal;

rmit within Lthe time 1

or (21 to compleote all of the worh

faction of
d in the

4 under the pe

authorizc jmit specific

-11-
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permit; ox (3) to comply with all special precautions cnumerated in

Section 3.2 and with all the requirements of the Chief Lnginecer pursuant

to Scction 3.2; or {4) fail to proceed under Section 2.7{b}: within 30

days after a permittee has been served with written notice thereofl,

cither by mail or personal service, the County Council may rder the

permittee to be prosecuted as a violator of the provisions cf this
ordinance and may order the Chief Engineer to proceced with the work

A statement of the cost of such work shall ke

gpacificd in such notice.

Lransmitted to the County Council who shall causc the same to be paid.

such cost shall be charged to the permittee or owner or botlh of the
premiscs involved., The County of Nawnii may enforce payment uof sush

cost in any manper provided by 1aw, inecluding proccedinys undeyr Chapter
507, Part II, Hawaii Revised Statutes. For the purposes of the

opcration of Part 1I of Chapter 507 of the Hawaii Reviscd stututes,

the permittee shall be dccmeé to come within the definition oI

"ownexr” as defined in said chapter; the County of Nawaii shall be

docmed to come within the definition of "cenecral contractonr" as

defined in said section and the coxccution of work specified in the

notice shall be deemed & contract between the permittec and the

county of lawaii.

Sec. 2.9, Construction Prohibited Prior to Completion of

Groading Work.

No construction of any structure upon the premises invelvad

shall be permitted until the Chief Ingincer has received the notice
of completiun that the grading, grubbing, or stockpile werk has hean

completed in accordancc with the grading permit.

Scc. 2.10. ]“9E25Li22-

(a) Each permit issuced under this Ordinance shall be

deemed to include the right of the Chief Ingincer or his authorized

-12-
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represcntatives to enter upon and to inspect the grading, grubbing or
stockpiling operations.

(b) The permittce shall notify the Chicf Engincer at
least two days before the permittce or his agent begins any gradirg,
grubbing or stockpiling., A copy of the permit, approved plans and
specifications for grading, grubbing or stockpiling shall be maintained
at the site during the progréss of any work. Where it is found by
inspection that the soil or other conditions are not the same as
stated or shown in the application for grading, grubbing or stock-
piling pexmit, the Chief Engincer may stop the grading, grubbing or
stockpiling until revised plans, based upon the existing conditiens,
arc submitted by the permittec and approved by the Chicf Engincar,
Approval or disapproval of applicant’'s ravised plan shall be made
within 14 days.from date of receipt by the Chief Engincer.

(c) If the Chicf Enginecr or his representative finds
that the work is not being done in conformance with this Ordinance;
or the plans and specifications approved oy the Chief Fngineoer,
he shall immediately notify the person in charge of the graling
work of the non-conformity and immediotely notify the résponsib]e
party the need for corrcctive measures to be taken. Grading
opexrations shall cease until corrective measures satisfactory to the
Chief Engincer have bheen taken.

(d) When a permittce has been sorved with a written -
notice, either by mail or personal service for failure to comply with
any provision of this Ordinance, or when a permittece has had his pormit
suspended or revoked by the Chief FEngincer, the permittee and any
person or party connceted with oxccution of the work authorizced by
the permit shall be denicd a grading, grubbing or stockpiling perrat

for such work until the permittec has complicd and initiated action

13-
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satisfactory to the Chief Engincer to comply with the brovisions of

this Ordinance.

SECTION 3. EXCAVATION, FILLS, GRADING, GRUBRIIG AND STRIDPPINLG.

conditions_of Permit.
(a}, (b) or (c) herein may be

scc. 3.2,
The reguirements of paragraphs
Engincex after the permitt

garding the stability of the

waived by the Chicf ce submits an engincer's

goils rcport substantiating data re
cut or £ill slopes without complying with any of the requiremants

therein.
(a) MHeight, Where 2 cut or £ill is greater than 15

{ect in height, terraces or benches shall be constructed at vartical
& except that where only one hench is reguired, it

intervals of 15 fce
minimum width of such terraces or bheneches

shall be at the midpoint. The

shall be 8 fect ox as determined by the Chic€ Lngincel, basced upon

the type of material encountéred and shall have suitable drainage

provisions to control erosion on the slope face.
{b) Cut Slopes. vnder the follewing soil conditions,

no cut may ke steeper in slecpe +han the ratio of jts horizontal te

jis vertical distance ags shown Lelow:

1/2 horizont

al to 1 vertical in unweatherad yocoh:

1-1/2 horizontal to 1 vartical in daconposcd rechs

or rock and gsoil mixture;

2 horizontal to 1 vertical in low plasticily

soils.

3 horizontal to l vertical in high plasticity

soils for cuts up to 5 foct in vertical

depths. Slopes for cuts excceding this

depth shall be as recornended in tho

engincex's soils report.

-14-
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(c) Fill Slopes. Under the following soil conditicons,

no £ill may be steeper in slope than the ratio of its horizontal to

its vextical distance as shown below:

1-1/2 horizontal to 1 vertical in rock and soil

mixture.

2 horizontal to 1 vertical in low plasticity

soils.
3 horizontal to 1 vertical in high plasticity

soils for fills up to 5 feet in vertical

height. Slopes for £311s cxceceding this
height shall be as recommended in the
engincer's soils report.

(a) Distunce {from Property Linc.

from the top of a cut slope or the pottom cf a £ill slope to the -

adjoining propcrty 1ine shall he as followst

Dintance fron Prorerty e
rovers. Joois

Height. of Cut or Fill
— {in fecect)
gzero feet to 4 feet 2
Morc than 4 fcet to § feet "4
More than 8 feet to 16 feet 6
B

More than 15 fecot

These reguircments may be modified by the Chicf Engincer when cuts oY
£ills are supported by retaining walls, approved by the Building
pepartment, or when the purmittee submits an enginecer's soils repert

stating that the soil conditions will permit a lesser horizontal

distance without cousing damagc or danger to the adjoining Properey.

Retaining wall of 6 fcet and over chall he designed by a projessicnal
engincer when doemed necessary by the Chief Imgincer. sothack reoquire-

ments of the County noning Ordinance js referenced herowith. &State

"he horizestal digtuncs
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Land Use Commission and County Zoning ordinance and othex agencies'

requirements on chorelinec improvements arc referenced hercwith.

{c) Area Cleared., The maximuun ared of land that maYy

be clearcd for grading or grubbing is 20 acres. The arca of land that

may be clearcd may be increcased or reduced by the Chief Engincer to

control pollution and minimize storm damage. Additional arca shall

not be cleared for grading or grubbing until measures to prevent dust

or crosion problems in the area alrcady graded or grubbed have keen
conmplcted,
(£) Fill Materials. The £ill matcrial may consist

of rock, gravel, sand, or soil or a mixture thereof. Execopt For

slopes, the £111 shall be compacted to 90 percent of manimum density

as detcrmined Liy the ASTH Soil Compaction Tost n1557, as amended.

The Chief Enginecr shall inspect the work and may require adoquate

inspection and compaction control substantiated by tost results by

an engincex qualified to preparc an engincer's soils report. These

yegquirements may be modificd by the Chief Engincer if the perisittee

submits an cngincer's spoils report substantiating with appropriate

investigation and analysis that the required 90% compéction density

may be lowered without causing excessive settlement, crecp or

stability problems,

{ag) Prcparation of Ground Surface Beforce Placing

ground surface shall be praoparcd by
shall

Fill or Stockpiling. The natural

removing the vagetation and, if required by the Chief Engincoelr,

be keyed by a series of benches. No £i1l shall be placed over any

water spring, marsh, refuse dump, nor upon a sofyy or springy founda-
tion, provided that this requircment may be waived by the Chiel

pngineer if the permittee submits an enginecr's soils report substan-

arding the safety of the f£ill.

giating data reg
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{(h) Vegetation. Whenever feasible natural vegetation

should be retained. 1f removed, trees, timber, plants, shrubbery and

other vegetation, after being uprooted, displaced, or dislodaed from

the ground by axcavation, clecaring or grubbhing, shall not he stered

or deposited along the banks of any strecam, river, or natural water

coursc. After being uprooted, displaced or dislodged, such vegetation

shall be disposed of and rcmoved from the site within a reanonable

£ime, but not to exceed three (3) months. Exceptions providing for

purial in open arcis may be allowed as dotermined by the Chicl Engineer.

(i) Report after Grading. When drading involves cuts

or f£ills for which an engincer's soils report is reguired, tha

permititec shall submit a report summarizing the construction techinique

and inspection data as well as a statowent regarding conforraiy Lo

this Ordinance and the project specifications.

{3) Notification of Completion. The permittee or his

agent shall notify the Chief rngincexr ox his ropresentative whon the

grading operation is ready for final inspection. Final approval shall
not be given until all work including inntallation of all drainage

strucltuxes and their protective devices have been complated i the

required reports have been submitted.

Sec. 3.2. Special Requirements.

(a) Any person performing or causing to be perforred

an excavation or £i11 shall, at his own expense, provide the nocessary

means to precvent the movement of carth of the adjoining properties, to
protect the improvements thercon, and Lo maintain the existing natural

grade of adjoining properties.

(b Any person performing or causing to be peviormed,

any cxcavation or £ill shall be responsible for the mainteonance or

restoration of street pavcments, sideowalks and curbs, and improvemcnts

-17~
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of public utilities which may be affected. The maintenance or restor-
ation of strect pavements, sidewalks and curbs shall be perfornmed in
accordance with the requirements of the County of Hawaii and the
maintenance and restoration of improvements of public utilitics shall

be in conformity with the standards of the public utilities ccmpanics

affected.

(¢) Any person depositing or causing to be deposited,

any 8ilt or other debris in ditches, watar courses, drainage facilities,
and public rondways, shall remove such silt or other debris. In cacse
such pcrson.shall fail, neglect or refuse to comply with the previ-
sions of this scction within 48 hours after written netice, snervaod

upon him, cither by mail or by personil rervice, the Chicf I'noincce

may proceed to reowove the silt and other debris or to take any othor
action he deems appropriate. The costs incurryed for any action taken
by the Chic{ ¥Engincer shall be payable by such person.

(1) At any stage of the grading, grubbing or stock-
piling work, if the Chief Engincer finds that furthey work as autho-
rized by an existing permit is Jikely to crcuhn coil cresion problens
or to andanger any life, limb, or property, he may require safoty
precautions, which may include but shall not be limited to the concorue-
tion of moye gradual slopes, the construction of more gradual slopas,
the construction of additional) silting or sediment basins, drainage
facilitics or benches, the removal of rocks, boulders, debris and
other dangerous objects which, if dislodged, are likely to cause
injury or damage, the construction of fences or other suitalle prctcc;
tive barriers, the planting and sodding of slopes and bare arcas and
the performance of additional soil compaction. All planted cr cedded
arcas shall be maintained. An irrigation system or watering facili-

ties moy be requircd by the Chief Ingincer,

-18-
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{e) At any stage of the grading, grubbing or stock-

piling operations, i€ the Chief Engineer finds that further work as
authorized by an existing permit is likely to create dust problems
which may joopardize wealth, property Or the public welfarc, the Chicf
Engincer may yequire additional dust control precautions and, if these
additional precautions are not effective in controlling dust, may stop
all operations. mhese additional dust control measures may include
such items as sprinkling water, épplying mulch treated with bituminous

material, or applying hydro mulch.

3,3, Drainaqe rrovisions.

(a) Adeguate provisions shall be made tO prevent

Sec.

c cut face of an excavation ©r the

amaging th
sions shall be Jesigned

surface waters from d

sloping surfaces of a £ill., AL} drainage provi
ect, storm dxain, natural watex

Lo carry surface waters to & sty

course or other arca: approved by the Chief hngincer as o safe place
The Chicf Enginccy may reguire

jve such waters.
rstalled, which

to deposit and xroce

such drainage structures and pipes to be comnstructed or i

damage and Lo catic-

in his opinion, are nprcessany Le prevent erosiouns

{factoyily carry of f suxface waters.
(b} Whenever the surface of @ lot is.nxcuvatod or
filled, positive drainage shall be provided to prevent the accumulation
oxr rvetention of surface water in pits, gulliecs, holes, or similar
deprension which may creatc a hazaxd or nuisance.
{c) The flow of any cxisting and known natural wndéer-

ground drainage shall not be impedud or changed so as to causc darage

to adjoining property.

scc. 3.4. Frorion and Sndimuntution

{a) ALl grading, grubbing and cLockpiling peinits
sedimentation cons

and oporations shall conform to the erosion and

and guidelincs cgtublinhcd by thu nupnrtmnnt of

tyrol gstandards

public Works in conformitf with Act 249, Skl 1974.

~19~-
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. (c) Penalty. Any person violating any of the
- ) of this Ordinance shall, upon conviction,

- osicoeding §500, or by imprisonment not excecd

L The provisions of this Ordinance S&

_
E result of any required act or omiszion in the

0 S

I

i—1

SECTION 4. VIOLATIONS AND PENALTIES: OTHER LIABILITIBS.
T Sec. 4.1. DPenaltics.
(a) Violations. 1t shall be unlawful for any person

- to do any act forbidden, oxr to fail to perform any act requived, by

: the provisions of this Ordinance.
3 (b) Continuing Violation. The failure to comply with !
- the requirements set forth under the provisions of this Ordinance shall

' be decmed a new offense for cach day of such non-~compliance.

provisiuns
be punished by @ fine net

ing 50 days, or Ly beoth

for cach offensc.

"" Sec. 4.2, Liabhility.

ghall not he consiraed o
relicve or alleviate the 1iability of any person for damages resulving

from pexforming, Or causing to he performed, any grading, qrubbing ox

stochpiling opnration. The Chief Engincer O any cmployce eharged with

the enforcement of this Ordinance, acting in good faith and without 1mn i

’ " 0
for the County in the discharge of his d@uties, shall not. Lthereby rendeY

himuclf liable personally and he is hereby relicvad from all perscnal

1iability for any damage that may accrue to pcrsons Or propurrtys as o

aincharge of his dutius.

SECTION 5. WAIVER.

Sec. 5.1, Waiver.

1 Yeur

In all applicable cascS. if a permittec, gupported

accompanied enginecer's report, finds that strict adherence to che

provisions of this Ordinance causes undue hardship or practival

aifficulty, he may seck waivers {rom the provisions and the Cvhiel

aiver with conditions if he finds that the requent

Enginecer may grant a v

-20~
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will not likely create any problems to the adjoining preoperties nor

endanger any life or limb noxr be in conflict with existing ordinances

and statutes,
SECTION 6. BOARD OF APPEALS.
Sec. G.)l. Appeals.
There shall be a beoard of appeals, to be known as the Grading
Board of Appeols, which shall consist of five members two of whewm shall
be Lfrom tlie soil conservation district, who shall be appointead ﬁy the

Mayor with the approval of the Council in the manner prescribed in

Scction 13~4 of the lawali County Charter. The Grading Boeard of Appeals

ke

sholl be administratively connacted with the bDeportient of Public Works,
The Grading Board of Appeals shall hear and determine appcals frem the
actions of the Chief Engineer in the administrution of this Cudinance.
An appezl shall be sustoained only if the Roard finds that the action

of the Chief kngincer was based on an erroncous . finding of a ruaterial

fact or that the Chief Engincer had acted in an arbitrary or capricicus

mannér or had manifestly abused his discretion.
SECTION 7. SEVERABILITY. 1f any portion of this chapter, on its
application to any person or circumstance, shall be held unconstitu-

tional or invalid, the romainder of the chapter and the application of

such portion to other persons or circumstances shall not be aflccted

thereby.
SECTION 8., This Ordinance shall take cffect 45 days after its

adoption.
INTRODUCED DY:

G %éf-(l/. &, G

Hilo, Hawaii Clatnal daan, Count y ﬁzyunuuii

Date of Introduction: July 23, 1975
Date of Adoption: November 5, 1975

Effective Dite:  bpecoember 20, 1'32715
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INTRODUCTION -

A biomass energy organization is proposing the clear cut logging
of an afea involving 341 acres which is in an area known to have
endermic Hawaiian birds. A£ the reéuest of BioEnergy Development
Corperation, the author, Matthew Hess was contracted to undertake an
avian assessment survey. The primary objective in this Avian survey
of a small geographic area of 341 actes, called Puueo, in the Hilo
disfrict on the island of Hawaii, was to establish the presence of any
endangered bird species. 1In addition, Quantitétive data on‘all-the
bird species present was found collected, to give a view of the species
diversity and density. In this 54 man-hour study beginning September
29, 1980 and ending November 9, 1980, attention was directed to;ard

the detection of endemic and endangered bird species.
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1600 £t. and 2400 ft., where at the highest elevatlon.the guava is

HISTORICAL REVIEW

HABITAT

A number of factors have led to the degeneration of this area's

g

native forest, which now has a direct bearing on the resources avail-
able for the native and endangered bird species. The native trees

found were widely scattered Koa, Hapuu, and Ohia in largely the sane

e i i i PR T

abundance as the scattered exotic Eucalyptus. The succession of the

thick guava tree stands results in mostly older Ohia and Koa trees

with little apparent regeneration. The geographlc elevation is between

still consistently dense. In the elevations above, a vegetation gradient
begins that gradually becomes more coﬂtlnuous with the predominently
native forest at approximately 3000 ft.(1) The rainfall is variable
throughout the year, but'this is considered a wet, 1ow elevation forest
with from 250 to 300 in. average rainfall annually.(2)

in this low elevation the night biting mosquito, Culex, is known

to thrive, therefore this is now & habitat w1th vectors for such avian

diseases as malaria and fowl pox. The native bird species and many

of the endangered birds have little genetic resistance to these exotic
diseases and this is believed to be another factor why many endenmic
'species, with former ranges here, novw are found in higher elevations. (3)
Experimental evidence has demonstrated the high susceptability of
existing endemic species to avian malaria, an exotic disease. (Charles
van Riper III, personal communication) In a preliminary study to
determine this drepanid distribution near Hilo, an abrupt lower edge

of population density occurred at about the 2000 ft. level, the ap-

proximate upper level of the Culex mosquitos' breeding belt. (4) !
liowever, this avian malaria vector has now been known to breed in

localized areas as nigh as 6000 f£t. (5)
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An endangered species Presently known to occur in these elevations

is the Hawaiian Hawk. (Curtis Griffin, personal communication) The

other endemic Hawaiian drepanids found on Hawaii are believed to occur

only in the forest elevations above 600 - 900 m, approximately 2000 ft.

as a lower edge.(G) The Hawaiian Owl and the Elepaio are other endemic

- species known to occur in these elevations. (7)

Endangered species, as any endemic species, may, frequent the area

by day if their elevationel ranges-are close enough, They may also

use these elevations at different months of the year, migrating verti-

cally or laterally. Therefore, practlcally all endangered species are

treated as possibly occurring in the area, even though most are not

proable to be found here. -

The U. S. Fish and Wildlife Service investigation of the Hllo
districts has not yet been published for reference. Refer to Table 1 .
for the individual endangered species accounts of the known elevational

ranges and habitat descriptions, derived largely from Berger(8) and

Munro(Q)}
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STUDY METHODS

Census Method

Selection of a particular census method took many hours of con- i
sideration. The ?irst method chosen not only gives a fair accuracy !
.of the species diversity at the time of this survey, but also a more
thorough view of the species deﬁsity and relative abundances in this
i area. The variable circular—-plot technigue used by Dr. Michael Scott
o of the Hawaii Fish and Wildlife Service and the U. S. Forest Service
Ornithologists was selected to gengrate the data.(lO)__Several line
.transects, parallel to the contour were set with flagging tape. This
technique was used on four mornings, Erom dawn £ill about 10:30 a.m.,
i during the period of maximum bird activity and singing in order that
- observations at later sﬁations were not biased as activity gradualiy

.. []

decreased.

The starting and ending stations on each of the 4 days were
different, and the transects ran in oppositedirections, and from
different elevations each day so that any bias was eliminated. ‘Since
a large influence in bird activity and singing was the weather, each
mé}nipg +he survey was conducted, was consistent in being calm and !
. sunny. . ' i
A second method used in the field each day was a random search

= .
) for incidental sightings of endangered species. 1In conjunction with

et e e

— the first method this should determine whatever populations of en-

=

dangered birds were present. A total of 34 hours were spant in random

!

searching and this was important since direct attention could be given

-

to watching and 1istening for the several possible, endangered species.

(Table 1)

1




A tape recorder was carried at all times to attempt to record any

sightings method. In addition, 3. hours from 6:30 p.m. to 9:30 p.m.
on 2 nights were spent listening for diurnal and nocturnal species

that may be present; the Hawaiian Owl, the threatened Newell's Shear- |

water and the endangered Hawaiian Hoary Bat.

- R -

of these vocalizations, but its use was empahsized in this incidental
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i STUDY METHODS

Transect Selection

In selecting the transects on a topographic map the distances

- between the transects had to be as close as possible for the required

o thoroughness; yet remain statistically independent of the other:

- transects' detection distance. A distance of 400 m. between tran-

' sects was selected since the detection distance of the most conspicuous
species is usually not more than 125 m. This habitat is fairly uniform
in vegetation, therefore the transect lines were decided to run para-

llel to the contour of the gradual slope. The magnetic North-South

axis happened to approximate the tranéect direction therefore wés utilized

v to place the primary transect at the lower boundary and placed the

following transects parallel and 400 m apait. Placement of the tran-

A

sects in some areas had to be irregular to accommodate the barriers

of thick guava stands and steep ravines.
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STUDY METHODS "

Placement of Stations

A decision to survey just 100 m beyond all borders of the 341 acre
pafce] was accomplished by first placing stations at the ends of all transects
nea; the boundaries. Nitﬁ the first transect ptaced at the lower border,
stations were selected at 1east 200 m. apart and farther in a few ‘instances.
This is to insure the statistical independence of each station and still be
as precise in locating the rarer or less obvious endangered species.

The field forms used were the standard U. 5; Fish and Mildlife forms

for use with the Variable Circular Plot Method for.estimation of species

density.
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LIMITATIONS

In such an avian survey there are limitations to the desired

accuracy which must be considered and stated in the report. The 54

5 man~hours spent in the methods of this survey's fieldwork would be

- sufficient to detect whatever populations of endangered or threatened

species are present, but may not determine those species that occur

in the area in other seasons of the year. Following is a number of

- factors that may contribu%e_to scattered individuals escaping detection,

;- .. as would be the case with endangered species whose abundance is scarce:

..

g

y M
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A.

The accessibility of this area was limited in a few places
due to the thick guava tree stands and steep ravines.

Near the higher elevations in the 341 acres the area is
narrow and may be utilized by endangered species in adjacent
areas at this elevation. Effort was taken té survey outside

the higher area by the addition of 10 stations placed at the

upper boundaries.

‘A number of the endangered species in Hawaii have extensive

foraging ranges that would make detection difficult.
Again, this survey, conducted largely in the month of October
was but one month of the year, and the species found in the

area may fluctuate seasonally.

These limitations therefore allow the author only to state what

was encountered during the 54 man-hours in the fieldwork. Also, the
author can suégest which endangered species possibly utilize this area
that were not detected for any of the above stated factors. This survey
was not intended as a representation of this elevation or any other

adjacent area, but the 341 acres called Puueo, in Amauulu, Hawaii.
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SUMMARY

During the entire 54 man-hours in the fieldwork, no endangered
. species were detected. This area does not resemble in any context
.- what could be viewed as a prime habitat for endemic¢ or endangered
- bird species. Indeed, this area was found to be poor in resources
fér native birds, either for food, shelter, or breeding. However,
this does not infer that there are no endangered species utilizing
—_ this 341 acres now, or at other times of the year. All that can be
v said is that during this survey, none were detected. 'The Variable
Circular Plot method generated usefﬁl data that giveé a fair estimate
of the species diversity and density.:

Again it is known that the Endangered Hawaiian Hawk éoes utilize
— the elevation and area qf the Hilo district, as might be found the
- threatened Newell's Shearwater at other times of the year.(il) The

s Consultant Botanist reported sighting the Hawaiian Hawk near the lower

boundary of the survey area.
—. .
‘&j Other endemic species also known to inhabit these elevations is
.,
_h,) the Hawaiian Owl and the Elepaio according to Munre. (12) It would
}
5; : be fairly accurate to state that no populations of endangered avian
I, species exist here with the exception of the Hawaiian Hawk. If an
= endangered species is residing, or foraging in this 341 acres, called
TE Puueo, it would have to be as isolated individuals or.pairs.
. ‘ |
™
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tributions and abundance. ~

APPENDIX

In this section is included all the data compiled during the 100 count

'periods, generated by the Variable Circular Plot method.

Table 1 is a comparison of Habitat descriptions and elevational ranges
of the endangered birds of Hawaii according to the publishings of A. J.
Berger and G. C. Berger. These species accounts of the endangered species |

of Hawaii is to review of some of the published information on their dis-

Table 2 shows the species actually observed #uring the count periods,
and those species estimated densities in number of birds/100 acres, number
of birds/341 acres and the 95% confidencg levels of the latter, as computed
from the data generated. The estimation:of spécies densities and related
computations were made by the Variable Circular Plot computer program as used
by ornithologists with the U, S. Fish and Wildlife Service and the U. S.
Forestry Service. Where minute numbers of a species are encountered density

estimation may appear unusual.

Table 3 is the calculated species frequency, the species incidence,

and relative abundance of those species located during the count periods to

give three additional indicators relating to abundance.

Figure 1 is a map of the 341 acres called Puueo with the transect and

station positions selected for this survey.
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FIG. 1

TRANSECT AND STATION POSITIONS
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TABLE 1

ENDANGERED SPECIES HABITAT ACCOUNTS ON HAWAII

Berger (8)

Primarily occurs in wet,
native forest from sea
level to 8500°'.

Sighted Baldwin as being
above 3700' rough AR lava
with undisturbed native .
vegetation. Only on Hua=
lalai at present. Tomich
sighted a nest at 2300'
near Puuwaawaa Ranch.

Uncommon on Hawaii. Perkins
stated that distribution

was puzzling. Could , be
found above 3500' in South
Kona. Food sources of
insects primarily from -
large Koa trees.

Prefer more open water, but
often found in brackish
marshes in low land areas.

Prefers marsh areas and
ponds. Generally abundant
where reseding tides leave
exposed marine animals

in the mud. Can occur
short distances from the
sea, but keeps to open
plains. '

In recent years found only
on Kauai, more recently
reintroduced on Hawaii.

Found in open lava flows
with suitable vegetation.
Breeding habitat here
also at elevations about
5000°'.

Munro (9)

Widely distributed, gen-
erally from 2000%' to 5000"
prefers open forest rather
than a wet dense one.

Seems confined to Hualalai
and Kona. Formerly ranged
from 1000' to 8000' in the
1890's. Now habitat is de-:
graded and population is '
almost extinct.

1
i

No apparent reasons why ;
numerous in some locations
and scarce in others.

|
i
{
:
|

Seen in fresh and brackish 1
water, but prefers areas-

of open water, partlcularlyi
shore lagoons. :

Found in marshy areas and

- swamps, but mostly in

tidal mud flats. Munro
states that there seems
to be no record of it on
Hawaii.

|
Originally common in coastal
lagoons, marshes and moun=
tain streams. Perkins
reports it in small pools

on mountain streams on the
main islands.

waterless high country
acquiring moisture from
the berries. Thought to
winter in low land lava
flows. Some collected at

l
Accustomed to semiarid %
1
2000° in early 1900's. i
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— AKIAPOLAAU

Hemiganthus wilsoni

.. AKEPA
Loxops coccinea
~- coccinea

’sittirostra
- —pSittacea

" PALILA
“» Psittirostra
bailleul

i &K RUMPED PETREL
= Pterodroma
phaeopygia
sandwichensis

1

f

!
—

_ EWELL'S SHEARWATER
Puffinus newelli

HASWAIIAN HOARY BAT
Lasiurus linereus
;L sSamotus

Berger (8)

Recently only found in
Mamane~Naio forests and some
koa from 3500' and above.
Perkins in 1903 reports
commonly sighted in Koa
trees from 1500' and above
in the Hilo forests.

Perkins notes that it is
widely distributed on

Hawaii occurring in Koa,
Ohia, and Naio trees for
food sources. Specimens
found between 3000' and
5000'. Baldwin reports in
1950 observing them in South
Hilo districts.

At low elevations certain
‘diseases may have caused
destruction there. The OU
on Hawaili is seldom seen.
Richards reports several

in the upper Olaa forest at
4000°".

In the past the Palila had
a wide distribution., Now
they are common from 7000°
upwards to treeline. Only
rarely are they found below
6500' and only in the
Mamane forest which is their
main food source on Mauna

. Kea.

One reported at Kilauea
Crater in 1948 and 5 dead
birds found above 3000' on
Mauna Loa from feral cats.
Munro reports nests from
1500' to 5000'. The mon-
goose has caused its demise
on Hawail.

(Threatened) Population re-
duced on Hawaii also by
mongoose., Known to frequent
island of Hawaii. Nesting
colony on Kauwai is located
about 1500'. Munro reports
nesting from 500' to 1000°'.

Only endemic land mammal.

Munro (9)

Generally found above
3500' however reported -

in Kilauea and QOlaa For. .t
Reserves. :

Note on Hawaii and can be
found above 4000'. On
Mauna Kea above 5000°'.

Did formerly forage in low
elevations but, diseases
carried it to near extinc-
tion.
over large areas of forest,
now predominately native.

Formerly in 1890 found
at 4000'. At present,
reported only high on
Mauna Kea slopes in Mamane-
Naio forest above 6000°.

Endemic to main islands
formerly from 1500' to
5000'. Now on Hawaiil
thought to be restricted

to volecanic slopes above
7000°.

Nests found in burrows
near the sea from 500'
to 1000' in forested
areas.

Observed this mammal at
sea level, and at 9000' on
Haleakala, Maui.

Steven Sabo
U.S. Fish and wildlife

Service (per. commnnirarianY
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TABLE 2

. 95% Confidence Levelﬂ
- Estimated Density For Population Densi-|

In Total Area (341 ACJ

Lo Actual # Birds/ Birds/
; . Species Sighted. 100 Acres 341 Acres Lower Upper
. T House Sparrow r 23 4.90 16.71 - 10.57 24.22
E :: N. American Cardinal 53 4.33 14.77 11.06 19.00
" sapanese white Eye 232 . 67.01 .° 228.51 200.05  258.86
'i — Elepaio | 40 12.89 43.94 31.38 58.62
% ', ~aotted Munia 13 4.03 13.73  7.28 22.21
7 Red-billed Leiothrix 7 .45 1.54 .61 2,89
.%v:ﬂﬁouse Finch ' 5 .66’. | 2.54 .70 4,64
i ﬂiMelodious Laughing . . ‘
. Thrush : 2 .16 .55 .05 1.55
" -ali3 pheasant 1 .03 .09 .000037 .36
l :QHelmeted Guinea Fowl 2 5.73 19.53 1.84 55.98
R
: 1‘/
i
)
i
i
-
i
]
T}
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Sgecies

-« House Sparfow

“N. American Cardinal
H“Japanege White Eye
—?élepaio

;spotted Munia
_éiequilled Leiothrix
'—TOﬁsé Finch

“Melodious Laughing
--  Thrush :

wﬁalij Pheasant

“elmeted Buinea Fowl

——

L]

1

-~

TABLE 23

Species Frequency Species Incidence Species Abundance%
8/100 = .08 23/8 = 2,875 23/232 = ,099 !
37/100 = .37 53/37 = 1.432 53/232 =..228 |
89/106 = .89 232/89 = 2.607 232/232 = 1.00
32/100 = .32 40/32 = 1.25 40/232 = ,172
5/100 = .05 13/5 = 2.60 13/232 = ,056
5/100 = .05 7/5 = 1.40 7/232 = ,030
3/100 = .03 5/3 = 1.67 5/232 = .021
_ 4 .
2/100 = ,02 2/2 = 1,00 2/232 = ,009
1/100 = .01 1/1 = 1.00 1/232 = .004
1/100 = ,01 2/l = 2,00 "2/232 = 0.

-17 -

$-dcies Frequency -~ Number of count periods species is recorded
= divided by Total number of count periods.

_§pecies Incidence - Number of a species recorded divided by

- Number of count periods species is recorded.
;Species Abundance - Number of a species recorded dividead by

: Number of most abundant species,
E7 :
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RECOMMENDATIONS

Considerations must be made for the adjacent areas to this

- 341 acres. The higher elevations of this area is approximately 500
?L ft. below the predominantly native forest where endemic birds afe

- thought to occur. Effort must be taken to ensure that the degrada-
tion of adjacent areas bf additional exotic vegetation does not
occur. The native forest. above, utilize§.by endemic bird species

— hopefully will not be affected by the clear cut logging of this

o 341 acres.
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INTRODUCTION

An environmental assessmient of the vegetation of the study area was
conducted during November 1980, The major portion of the field work was
conducted from November 6 fo November 9 by Winona Char and Layne Yoshida.

The study site consist; of approximately'300 acres in the Puueo
Forest Reserve and is bounded on the south by 'Awehi' Stream and on the
north by 'Pukihae’ Stream. The elevation of the study site is between
1600 and 2400 ft. A trail that parallels 'Awehi' Stream was used to
gain access to the southern boundary of the study site, while two minor
unnamed streams were used as access trails to the central portion of the
study area. There were no recdgnizab1e trai]s'to be found on the eastérn
boundary and access was gained by cutting a trail paralleling 'Pukiﬁae'
Stream.

Since the main objective of this study was to provide an assessment
of the vegetation in the area, notes were only made on the dominant
vegetation types and species present. No attempt was made to estiﬁate

the percentage cover of each species within the study site.




METHODOLOGY

58 Prior to fieldwork, topographic maps were examined for possible access

- routes and trails. A walk-through survey method covering the most acreage

| was employed. Notes were made on the vegeta;ion types and on the different i

species (taxa) encountered. Any vegetative associations appearing toc be

_." different were searched for-unique or rare taxé. .
Collections were made of plants which could not. be positively identified

in the field and were later determined in the laboratory at the University

of Hawaii Herbarium. Voucher specimens of some of the plants collected have

. been deposited at the U. H. Herbarium.
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DISCUSSION

The vegetation in the study area is highly disturbed (adjoining areas
were once used for grazing cattle) and the dominant taxa throughout much
of.the area are waiawi (Psidium cattleianum), an exotic, and uluhe
(Dicranopteris emarginata), a native fern. The vegetation types encountered
during this survey are simiiar to other areas'of highly disturbed vegetation
at the same elevations along the Hamakua coast.

A matrix of closed waiawi scrub and uluhe patches form the major
vegetation types within the study area. In these types of vegetation only
a few other species are able to establish themselves. Larger trees such

as 'ohi'a (Metrosideros collina ssp po]ymofpha), Eucalyptus (planted)

can be found scattered throughout the area, along with some koa (Acacia
koa). Several minor vegetation types in the area include small patches

of California grass (Brachiaria mutica) and stands of Eucalyptus (mostly

Eucalyptus robusta). 'Besides 'ohi'a and koa other native species found

throughout the study area are hapu'u 'i'i (Cibotium chamissoi) hame or

mehame (Antidesma platyphyllum) and kopiko (Psychotria hawaiiensis).

Papa'a hekili (Clermontia parviflora), a native member of the Lobelia

family, becomes occasional at elevations above 2000 ft.

Several taxa encountered during the survey could not be identified
to the species level because they were either immature or without flowers.
The only one which has a high probability of being on the Proposed Federal
Register of Endangered Species is the Cyanea sp., Several individuals of
this taxon were located along the small stream that passes through the

central portion of the study site. The plant appears to grow only in
dense shade along the steep stream bank.
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- SUMMARY i

= Only the 'Awehi' Stream area appears to have been botanized in the
past and in searching the herbaria at the University of Hawaii, Manoa
and Bishop Museum no rare or endangered taxa from the study area were

- During the course of this survey ﬁo rare or endangered species were

- found and the vegetation types within this 300 acre area are not unique.

BN . The planned development of this area will not cause any significant

B .

N damage to the total island population of any of the species invoived.
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CHECKLIST OF VASCULAR PLANTS
TAWEHI, HAWAI'IL

As the primary objective of this survey was to prepare amn
environmental assessment of the study area, rather than to
make an exhaustive search solely for plant species, the list
is not considered to be complete.

Plant familles are listed alphabetically within each of three
groups: Pteridophyta (ferns) and fern allies, Monocotyledonae,
and Dicotyledonae. For each species the following information
is provided: )
1. Scientific name with the author of that name
2. Common name or Hawaiian naume, when known
3. Status of the species
E = endemic to the Hawaiian Islands,
j.e. occurring naturally nowhere
else in the world

1 = indigenous, i.e. native to the
Hawaiian Islands but also occur-
ring naturally (without the aid
of man) elsewhere ‘

X = exotic, i.e. plants of accidental
or deliberate introduction after
the Western discovery of the
Hawaiian Islands ‘

P = Polynesian introduction; it
inciudes those plants brought
by the Polynesian immigrants prior
to Captain Cook's discovery of
the Hawaiian Islands.

Taxonomy and nomenclature of the pteridophytes follows Wagner's
unpublished "Checklist of Hawaiian Pteridophytes' except where
more commonly accepted names or more recently published names
are listed. Taxonomy aud nomenclature of the flowering plants
(Monocotyledonace and Dicotyledonae) follows St. John (1973)
except where more commonly accepted mnames are listed. Hawaiian
names used in the checklist are in accovdance with Porter (1972)
or with st. John (1973). :

o yaagein R e ardol



PTERIDOPHYTA AND FERN ALLIES

ADIANTACEAE
- ' Adlantum capillus-veneris L. 'Iwa'iwa 1
ASPIDIACEAE
. Athyrium sandwichianum Presl Ho'i'o E
: Elaphoglossum alatum var. parvi-
- squameum ‘(Skottsb.) Anderson &
Crosby 'Ekaha E
- Elaphoglossum hirtum (Swartz) i
B Christensen 'Ekaha E
- ASPLENIACEAE
o Asplenium contiguum Kaulf. ' E
— Asplenium lobulatum Mett. E
TE BLECHNACEAE
- Blechnum orientale L. Blechnum X
“ " DAVALLIACEAE
. Nephrolepis cordifolia (L.) Presl Ni'ani'au, 'okupu-
- , kupu, narrow sword
e : fern 1
o Nephrolepis exaltata (L.) Schott Pamoho I
DICKSONIACEAE )
e Cibotium chamissoi Kaulf. . Hapu'u 'i'i E
L Cibotium splendens (Gaud.) Krajina Hapu'u pulu, pepe'e E
- GLECHENTIACEAE
;Y Dicranopteris emarginata (Brack.)
Rebinson Uluhe 1
. Hicriopteris pinnata (Kunzé) Ching Uluhe-lau-nui I
i . GRAMMITIDACEAE . _
U Adenophorus hymenophylloides
™ (Kauvlf.) H. & G. Pai, palai-la'au E
i Adenophorus sarmentosus (Brack.)
: Wilson E
e Adenophorus tamariscinus (Kaulf.)
i H. &. G. Wahine-noho-mauna E
- Grammitis hookerii (Kaulf.) Copel. Maku'e-lau-1i'i I
- Cragmictils tenella Kaulf. Kolokolo, mahina-
i lua E
.
HYMENOPHYLLACEAELE .
%} Callistopteris baldwinii (D. C.
! Eaton) Copel. E
Mecodium recurvum (Gaud.) Copel. 'Ohi'a ku E
e Sphacrocionium obtusum (H. & &)
LI Copel. Palai-lau~1li'i o
¢
i
:“.--
i
: Lk

e -
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. LINDSAEACEAE
- _ Sphenomeris chusana (L.) Copel,

- LYCOPODIACEAE
— Lycopodium cernuum L.
‘ Lycopodium phyllantum H, & A,

OPHIOGLOSSACEAE
Ophioglossum pendulum L.

$ POLYPODIACEAE
- Pleopeltis thunbergiana Kaulf,.

PSILOTACEAE
- Psilotum complanatum Swartz
— Psilotum nudum (L.) Beauv.

- SELAGINELLACEAE
Selaginella arbuscula (Kaulf.)
Spring

| THELYPTERIDACEAE

“~n : Christella dentata {(Forssk.)
Brownsey & Jermy

;':L MONOCOTYLEDONAE

ARACEAE

Lo Colocasia esculenta var. antiquorum

(Schott) Hubb. & Rhed.

~— COMMELINACEAE
Commelina diffusa Burm. f.

CYPERACEAE

Y Cyperus haspan L.

e Cyperus polystachyus Rottb.
Eleocharis obtusa var. gigantea
™ (Clarke) Fern.

CRAMINEAE
Axonopus compressus {(Sw.) Beauv.

Brachiaria mutica (Forsk.) Stapf

Coix lachryma-jobi L.

— I3

Oplismenus hirtellus (L.) Beauv.

3
——

3

St et
B e b

Pala'a, pala-
pala'a

Wawae-iole
Wawae-iole

Laukahi, puapua-
moa .

'Ekaha-akolea,
pakahakaha

Moa, pipi
Moa

Lepelepe-a-moa

Downy woodfern

Taro, kalo

Honohono

Kohekohe, pipi-wai

Broad-leaved
carpetgrass
Californiagrass,
paragrass

Job's tears, kukae-
kolea

Baskecgrass, hono-
hono~kukui

X




CRAMINEAE (continued)
Panicum repens L.
Paspalum conjugatum Berg.

Paspalum orbiculare Forst. £.

Sacciolepis indica (L.) Chase
Setaria glauca {(L.) Beauv.
Setaria palmifolia (Koen.) Stapf

LILIACEAE
Astelia menziesiana Sm.
Smilax sandwicensis Kunth
LY

*

MUSACEAE
Musa X paradisiaca L.

- ORCHIDACEAE

L L

(I

SR

DR :

g

Arundina bambusaefolia (Roxb,)
Lindl,
Epidendrum Sp.

PANDANACEAE
Freycinetia arborea Gaud.

Z1NGIBERACEAE :
Hedychium flavescens Carey

DICOTYLEDONAE

AQUIFOLIACEAE .
Ilex anomala H. & A.

ARALTIACEAE ‘
Cheirodendron trigynum (Gaud.)
Heller '

BIGNONIACEAE
Spathodea campanulata Beauv.

CARYOPHYLLACEAE
Drymaria cordata (L.) willd.

COMPOSITAL
Agerarum conynoides; L.

Erechtites valerianaefolisa (Wolf)

DC. :
Fupatorium riparium Regel
Pluchuea odorata (L.) Cass.

Quackgrass

Hilo grass, mau'u-
Hilo

Ricegrass, mau'u-
laiki
Glenwoodgrass
Yellow foxtail
Palmgrass

ol

Pa'iniu
Hoi-kuahiwi, aka-
'awa

Mai'a, Jbanana

Bamboo orchid

Epidendrum

tIe'ie

" Yellow ginger,

'awapuhi melemele

Kawa'u

o

'Olapa

African tulip

Drymaria, pipili

Ageratum, maile-
hohono

pamakani
Plichea

VEVESE I e

o
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ERICACEAE
Vaccinium calycinum Sm,
Vaccinium sp.

EUPHORBIACEAE
Antidesma platyphyllum Manon
var. platyphyllum

LoGUMINOSAE
Acacia koa Gray

LOBELIACEAE
Clermontia parviflora Gaud.
Cyanea sp.

LYTHRACEAE .
Cuphea carthagenensis (Jacq.)
MacBride

. MELASTOMATACEAE

Melastoma malabathricum L.

MELIACEAE
Toona ciliata M. Roen.

MYRTACEAE

Eucalyptus citriodora Hook.
Eucalyptus robusta Sm.

Metrosideros collina'ssp. polymorpha

(Gaud.) Rock
Psidium cattleianum Sabine
Psidium cattleianum f£. lucidum
Deg.

‘?ﬁAGRACEAE
~._~ Ludwigia octivalvis (Jacqg.) Raven

Ludwigia palustris (L.) ELll.

PASSIFLORACEAE
Passiflora edulis f. flavicarpa
Deg.

PIPERACEAE
Peperomia tetraphylla (Forst. £.).
H. & A.
Peperomia sp.

ROSACEAE
Rubus rosacfolius Sm.

'Ohelo~kau-~la'au
'Ohelo

Hame, mehame
Koa

Papa'a-hekili
'Oha

Cuphea, puakamoli
Malabar melastome
Toon

Lemon~scented gum
Swamp mahogany

'Ohit*a-lehua, lehua
Strawberry guava

Wajawi, yellow
strawberry guava

Primrose willdw,
kamole
Water purslane

Yellow l1lilikoi

'Ala'ala-vai-nui
kane
*Ala'ala-wai-nui
kane

Thimbleberry,
'‘ola'a

i ” .
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RUBIACEAE
Coprosma sp.
Psychotria hawaiiensis {(Gray) °
Fosberg var., hawaiiensis

RUTACEAE
Pelea volcanica Gray var. volcanica

TILIACEAE .
Heliocarpus popayaensis HBK.

UMBRELLIFERAE
Centella asliatica (L.) Urban

VERBENACEAE : ;
Stachytarpheta jamaicensis (L.)
Vahl '

- 10 -

Pilo

Kopiko
'Alani
White moho

Asiatic pennywort,
pohekula

Jamaica vervain,
owi, oi

sunian
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Hilo Coast Procas:ing Company

GEORGE A. L. YUEN
DVRECTOA OF nEALTH

NERANE C. WAITE, M,D.
120ty CIRICTOR DF MEALTH

CERTIFIED MAIL STATE OF HA :
RETUREI RECEIPT REQUESTED DEPARTMENT OF H wu!NAY H, THOMPSON, M.A,

P.C. BOX 3378 CHPUTY DIAECTOR OF MEAMTH

HONOLULLY. HAWARL 36807

JAMES 5, KUMAGAL, PM.D., P.E,

Mr‘. Terris H. Ing]ett Ofruly DIRECTOR OF MIALTH
Executive Vice President FEB 11 ]980 TADAO BEPPU
Hilo Coast Processing Company . OEFUTY GIACTON OF MEMTH
P. 0. Box 18

Pepeskeo, Hawaii 96783 In reply, please refer fo:
File: _EPHSD-PTR_

Dear Mr. Inglett: | ' .

In accordance with the provisions of the Federal later Pollution
Control Act (33 USC 1251 et. seq.), Chapter 342, Hawaii Revised Statutes

) - and Chapter 37 of Public Health Regulations, Department of Health, the

Hawaii State Department of Health has reviewed the following application for
National Pollutant Discharge Elimination System (NPDES) permit to discharge

wastewaters: . B .
"‘Discharger ' " NPDES Permit No.
Hilo Coast Processing Co; :
Pepeekeo Mill HI 0000191

This agency has published a public notice of our proposed action regarding
the above application. ,

After consideration of the expressed views of all interested persons and
agencies, pertinent Federal and State statutes and regulations regarding the
discharge, the Department of Health has issued.the enclosed National Pollutant
Discharge Elimination System permit for the discharge referred to above. This

action does not constitute a significant change from the tentative determination
set forth in the public notice.

" The permit shall take effect on the date of this notice;

The permit applicant will have the opportunity to appeal to the Director
of Health to any of the conditions of an issued permit. The applicant will
have twenty (20) days after receipt of notification of issuance of a permit to
appear bafore the Director or submit a written letter of appeal to the Director.
The applicant may further appeal to a circuit court from any of the Director's
decision in the manner provided in Chapter 91, Hawaii Revised Statutes.

Very trulyfyours,

SHINJ; SONEDA, CHIEF

Environmental Protection and
Health Services Division

1

- KT:1t

Enclosures ) .
cc:  EPA, Region IX, Permits Branch (w/2 sets of encl.)

U.S. Fish & Wildlife Service, Hawaii Area Office (w/encl.)
0£EQC (w/o encl.)

APPENDIX 6
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Permit No, HI GODO191
Apptication No. §1 0000191

JNUTWiOIiEZAJHCHW'PO'DISCH{AIUSEYUBHDEELThEE
riﬂﬂﬂcuiAl¢IﬂJLllrrﬂlvT2DIS(H5£JRGE:EIJRNHWATTcﬁlS\H?TEBI

In compliance with the provisions of the Federal Water Pollution Control Act, as
amended, (33 U.S.C. 1251 et. seq; “Act™), and Chapter 342, Ilawaii Revised Stat-
utes, as amended, and Chapters 37 and 37-A of Public Health Regulations, Department

. of Health, State of Hawaii

HILO COAST PROCESSING COMPANY
Pepeekeo Mill -
Pepeckeo, Hawaii

is authorized to discharge from a facility located at the Pépcckco Mill, located
approximately 1/4 mile south of Pepeekeo Point {Discharge Serinl Nos,
001, 002, 003}, )

b

to receiving waters named the Pacific Ocean at coordinates: Latitude 19950°'44"N,
Longitude 155°05'15"VW,

in accordance with effluent limitations, monitering requirements and other conditions
set forth in Parts I, 11, and 111 hereof.

This permit shall become effective upon issuance.

This permit and the authorization to discharge shall expire at midnight,
March 1, 1985,

Signed this  11th day of February, 1980

s . el mvme

Dyisvctor of Headth

I T o) AT
1T A AT
» . . (for)

PERMIT ISSUED

pate_FEB 111980
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3 PART!

5 . ) Page 3 of 9
! . Permit No. HI 0000191
P B, SCHEDULE OF COTMMPLIANCE .

h 1. ‘The permittee shall achieve compliance with the effluent limitations specified

— for discharges in accordance with the following schedule:
TS Not Applicable

-

—_— ,

'I.';.i o

R

- ~

L ’ "

;_‘-:-

o

.

i .

2. Nolaterthan 14 cadendavdays followingadale jdentificdin the above schedule of
WI . compliance, thd permittee shall submit cither a report of progress or, in the case
Lp, " of specific actions being vequired by jdentificd dates, & written notice of
compliance or aoncompliance. 12 the latter case, the notice shall include the

E; o m.;;.;.:itiﬂ»-nw..w-

cause of noncompliance, any remedial actions taken, and the probability of

mecting the next scheduled requirement.
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C. RIONITORING AND REVORTING

ry

e s n TR

Represeutative Sanpling

Samples and measoreiments tihen o vequited hesein slindl be repeesentative of
thie volume and natere of the mositred dischaspe,

Repurting

Monitering results ohtained during the previons three (3) moanths -
shall e summarized tor each month and sabasitted on farms to be supplied by the

Directur, to the extent thatthe information tepasted may be entered on the: furms, -
The results of all monitoring requived by this permit shall bae subinitted in such a '
furnutt as to allow divect comparison with the limitations and requirements of
this permit. Unless otherwise specilicd, discharge Dows shall he veported in
ters of the average flow over each 30-day poeriod and the maximun daily fow
over that 30-day period. Donitoring reports shall be postmarked no laterthan the
aich day of the month following the completed vepoeting periad. The first reportis
duton April 28, 1980 . Duplieate signed copies of these, and all
vther reports reguired hevein, shall he submitted te the Birector and the Regional
Administrator at the following addresses:

Director State Department of Health
Attn: Environmental Proteetion & Health Servives Division
1250 Punchibowl Soreat
Honolula, 19655138

Hilo Coosl Procassing Compgny—’
Bepional Administrator mﬂqa 5o
Fovitenmental Protection Apency
Region IN, At ENCMR

21% fromont Street

sSan Frmeiseo, CA 94105

el
4

Definitions

a. The *daily average™ discharge means the totaldischarge by weight during a
cilendar moath divided by the smumber of days in the month that the
production or connercial facility was opecating,. Where less thaa daily
simpling is requived by this permit, the daily average diseharge shall be
determined by the summation of all the measured daily discharees by weipght
divided by the number of days during the calendar month when the
measurements woere made.

L. Phe “daily maxisnum™ discharge means the total discharge by weight during,

any cilemlar 1y
‘Test Prowedures

Test proceduges fur the analysis of pollutanis shall conform o repalations
pubilished pursuant o Section 20302 of the Act, under which such procedues
ey bee veguired,

Revosdivg of Kesnlts ,

Pon esnel e mient or sangde taken parsuant o the requivements of this
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‘ y . PAbE M — CENENAL REQUINELIENTS
Pagr 5 o 9
Pcrmit Mo, HI 0000181
permit, the permittee shall record the following inforrnation:
a. The exact place; date; and time of scanpling: :
Hilo Coozt Procuse
. The dates the analyses were performed; ?f.'___ focuszing Company
¢. The person(s) who performed the analyses;
d. The analytical techniyues or methods used; ol !
. . 9 g !
e. The results of all required analyses. i

Addditional Monitering by Permittee

If the permittes wonktors any pollutant at the 1ocat10n(v) denignated
herein more frequeantly than required by this permit, using approved
analytical methods as specified above, tiiez results of such monitoring
shall be included in the calculation and reporting of the valuas
required in the Discharge Monitering Heport Form. Such increased
frequency shnll alse in indicated. .

Records ..ctcnt.an ' .

All xecords and information resulting from the i}onitorin;a activities requiced by
this permit including all records of anudyses performed and ealibration and
maintenance of instrumentation and recordings from continuous monitoring
instrumentation shall be retained for aminirnum of theee (3) years, or longer if
requested by the Director or the Regional Administoator. .

cegm

A, NANAGEMENT INEQUIREMENTS

Change in Discharge .

All discharges authorized herein shall be consistent with the tecms and
conditions of this permit, The discharge of any pollutantidentified in this permit
move frequently than or at a level in excess of that authorized shall constitute a
violation of the permit. Any anticipated facility expansions; preduction
incrcases, or process modifications which will result in new, different, or
increased dischacges of pollutants must be reported by submission of a new
NPDES application or, if such changes will not violate the effluent Jimitations
specified in this permit, by notice to the.permtissuing nuthonty ofsuchchanges,
Follawing such notice, the permit may be mmhfu.:l to specify and limit any
pollutants. not previously limited,

Nuoncompliance Notificution

1
If, for any reason, the peemittee does not comply with or will he unable to comply
with any daily maximn efffuent limitadon specificd in this pennit, the
peemittee shall provide the Divector amld the Regional Administeator with the
fullowing information, inwriting, within fnu("):t wys ol beeoming aware ofsuch
condirion:

s, A description of the disclin e ad cavee ol noncomplionee: and

L. The period of noncompliance, inclading exact dates and times: or, 0 not
corrected, the anticipated tiome the noncomplizmer is expeated o continue,
and steps being taken to reduce, dlininate and prevent recurrence of the
noncomplying discharge.

et et e e L s R L
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PART U1

Pano 6 of 9
Permit No, HI 0000191

Facilities Operation

The permittee shall at all times mainiain in gomd warking order and operae as
efliciently as possible all treatinent or control Facilities or systems installed or
usued by the permittee to achieve complinnce.avith the terms and conditions ol this
permit,

[N
Adwerse himpact

The permittee shall take all reasonable steps to minimise any adverse impact to
navigable waters resulting [rom noncompliance with any effluent limitations
specified in this peemiy, incleding such accelerated or additional monitoring as
necessary to determine the nattore and impact of the nuncomplying discharge.

Bypussing

Any diversion from or by pass of facilities necessary to maintain compliance with
the terms and conditions of this permit is prohibited, except () where
unavoidable to prevent loss of life or severe propuerty damage, or (i) where
excessive storm drainage or runotf would damage any facilities necessary for
compliinee with the effluent limitations and prohibitions of thig permit. The
permittee shall promptly notify the Director and the Regional Administrator in
writing of each such diversion or bypass, )

Remaoved Substanees

Solids, sludges, filter backwash, or ather pollutants removed in the course of
treatment or control of wastewaters shall be disposed olin a manner such as to
prevent any pollutant from such materials from entering navigable waters.,

CPART 11,A.7. SAFEGUARDS TO LLECTRIC POWER FAILURE

In order to maintain compliance with the effluent limitations and
prohibitions of this pernit, the permittee shall: '

L. RESPONSIBILITI.ES

1.

a. Malntain in gooad working order an nltex:nate power source
sufficicent to operate the wastownter control focilitles;
or 1f such alternate power souirce is not in existence, shall:

b. Halt, reduce o1 otherwise cantrol all discharge upon the
reduction, loss or fallure of the primary source of power.

Hilo Coosl Procesting Company

FUY B T d - P

Right of Eutry

The permittee shall atlow the Divector, the Repional Administeator, andfor their
authorized representatives, upon the presentation of credentinls:

Usol + + gad eisq
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a. Toenterupon the permitice’s premises where an effluent source is located or
jn which any records arereq uvired to be kept under the terms and conditions of

this permit; and

b. Atreasonable timestohave accessto and copy any vecords required tobe kept
under the terms and conditions of this permit; to inspect any monitoring
equipment or monitoring method required in this permit; and to sample any
discharge of-pollutants. . . ‘ '

9. Transfer of Cwnership or Control-

M——— In the event of any change in control or ownership of facilities from which the ) |
PR o authorized discharges emanate, the permittee shall notify the succeedin); owner :
- E T — I"or controller of the existence of this permit by lutter, a copy of which shall be I}
o E. w0t i fog_wardcd to the Director and_the Regional Administrator. : i
L I : .
L l w @3+ .. 3. Availability of Reports '
S B » . '
; 5 | S 3 Except for data determined to be corifidential under Section 308 of the Act, all
— [ = g‘j E:.'! N reports prepared in accordance with the terms of this permit shallbe available for
ke "l vy .3 ! publicinspection at the offices of the Director and the Regional Administrator. As
“) al } ¥ °| requiredby theAct, effluentdata shall notbe considered confidential. Knowingly
___'5— T _ I making any false ‘statement on any such report may yesult in the imposition of
L S Troaecuy ! criminal penalties as provided for in Section 309 of the Act. ' '
‘ '__'-r‘ 4. Permit Modification
] .
. i After notice and epportunity for a hearing, this permit may be modified, ;
i —y suspended, or revoked in whole orin part during its term for cause including, but |
“_‘ij not limited to, the following: .
- : !
| J —_ a. Violation of any terms or conditions of thi§ permit; :
] — b. Obtaining this permit by misrepresentation or failure to disclose fully all
! i yelevant facts; or . . e
-_.
-i ‘ c. A change in any condition that requires either a temporary or permanent
- —_1 reduction or elimination of the authorized discharge.
l '1-'... o
‘] — 5. Toxic Pollutants
l H-! Notwithstanding Part 11, B-4 above, if a toxic cffluent standard or prohibition
'i W _ (including any schedule of compliance specified in such effluent standard or .
P [—] ‘ prohibition) is established under Section 307(a) ofthe Actor Chapter 342, Hawaii |
-] Revised Statutes for a toxic pollutant which is presentinthe discharge and such ‘!
: % standard or prohibition is more stringentthan any limitation for such pollutantin 1
! m =r this permit, this permit shall be revised or modified in accordance with the tosic !
| e A efucut standard or prohibition and the permitice so notified.
y B , '
l“‘ 3o G. Civil and Criminal Liability
1 F ~
T el Except as providedin permiteonditions on »Rypassing” (Part 11, A-S)and "“Power
A 2 o Failures” (Part 11, A7), nothing in this permit shall be construed to relieve the
Ly = . permittee from civil or criminal penalties for noncompliance. '
b L /A .

's
|
\
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" 7. Oiland Hazardous Substance Liability

ot Nothing in this permit shiall be construed to preclude the institution ofany legal
action orrelieve the permittee from anyresponsibilitics; liabilitics; or penalties to
which the permittee is or may be subject under Section 311 of the Actor Chapter

- 342, Hawaii Revised Statutes. .

- . 8. State Laws

FLe Nothing in this permit shall be construed to preclude the institution ofany legal
" action or relieve the permittec from any responsibilitivs, liabilities, or penalties
R ' established pursuant to any applicable State law or regulation under authority

v . bprescrved by Section 510 of the Act. . ,

9. Property Rights

- * The issuance of this permit does not convey any property rights in either real or )
e personal property, or any exclusive privileges, nor does it authorize any injury to
private property or any invasion of personal rights, nor any infringement of

o oo Federal, State or Jocal laws or regulations. .

ST 10. Severability | A

I . The provisions of this permit are severable, and if any provision of this permit, or .
T Tn the application of any provision of this permit to any circumstance, is held
invalid, the application of such provision to other circumstances, and the

remainder of this permit, shall not be alfected thereby.
l} - Hilo Coest Procasting Compony
'_l e (e .%
7 .
[N
= |
‘\_./’.
o PART III — OTHER REQUIREMENTS
! .

A. Definitions

*Director™ means the Director of Health or his duly authorized Agent,

-

'—L'——‘"_'l——-l'—-L_Hl_

—j B. Reapplication:
. 1
: The permittee shall reapply for a permit not laterthan 1 S0 days hefore this permit
} ""} expirc“s on the application forms then in use,
L ‘ .
‘ — C. The Director may, upon request ofthe permittee, and after publicnotice, revisc or
I — modify i Schedule of Compliance in an issue permit if he determines good and
i j valid causce(such as an ncet ofGod, strike, flood, materials shortage, arother event
~ over which which the pernrittee has litile or no control) exists for such revision.

i

PERMIT ISSUED

pato_FEB 11 1980
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—1




"

D,
L
— . E.
Be
- P,
T
-
-

|

-

1
y

i
b

Rl bt =

Part 111
’ * Page 9 of 9
* Permit No. M1 0000191

1. The permittee shall have a sufficient pumber of

color photographs taken so

ns to nccurately record the appearance of the area of the rcceiving waters

which is influenced Ly the discharge, nand o reference -arca which is not
influenced by the discharge, but which {s in its natural condition.
prints or slides of the photograpls shall Le included in the reports
required in Part 1.C.2. Eoch print or slide shall be identificd by the
date ond time of day the photograph was taken,
the locntion of the aren in’ the photograph.

In addition,
permittee shall monitor
of total gross cohe,

2. Quality Control

The permittee shall calibrate and perform maintenance procedures on all

Color

the location of the camera and

for each day during which suspended sollds ore monitored, the
and record the number of tons processed by the mill

.

monitoring and analytical instrumentation at sufficiently frequent intervals

to ensure nccuracy of measuremcnts or shall ensure thoat both activities

will be conducted.

The permittee shall submit to the Director and Regional Administrator by

January 30 of each year, an annual summary of the quantities of all chemicals,

listed by both chemical and trade names, which nre uscd for cooling and for
boiler water treatment and for wastewater treatment, which are discharged.

Definitions

Excessive Storm Drainnge or Runoff:

That which results from a grcater than ten (10) years,
by the Natlonal Weather Service,

<

Discrete Sample:

An individual sample collected in less than 15 minutes.

Composite Sample:

, .
A combination of no fewer than eight individual samples obtained ot _cquol

Hilo Coost Procaazing Compony

24-hour-storn as-delinsd—:

time intcervals over the specified sampling period.
somple shall be' proportional to the discharge flow rate at the time
The sampling period shanll equal the discharge period,
shorter,

Gross Cane:

The total quantity of sugar cane,
at the mill for processing.

Zone of Mixing

Kot later than Februoavy 1, 1982, the permittce shall apply
for a zone of mixing for the discharge (s) authorized by this permit,
submit h copy of such applieation to the Regional Administrator.
the permittee shnll take such netions ns may
that the zone
within thircy
subnit a copy

(30) days after the zone of mixing is granted, the pervmittec
of the zone of mixlng to the Regionnl Administrator,

“wh
'

PERMIT ISSUED
Date CCD 411000

Lo s =T T st o R T RPE PSRN E L L g

The volume of cach individual
of sampling.
or 24~hours, whichever is

soil, and associated debris which is received

to the Statc of Hawail
antd shall
Thercafter,
reasonably e requlred to assure

of pixing sholl be granted and effective not later thon July 1,
shall

1982.
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HILO COAST PROCESSING COMPANY
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WALTER LUM ASSOCIATES, INC,

CiVIL, STRUCTURAL, SOILS ENGINEERS
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WALTER LUM ASSOCIATES, INC. F EOWARD e

Feriniteany’

WALLACE WAKAHIRO
CIViL, STRUCTURAL, SOILS ENGINEERS 3030 WAIALAE AYL,, HONOLULL, HAWAIL %016 * TIL. 71120

January 16, 1981

HILO COAST PROCESSING COMPANY

P. 0. Box 18
Pepeekeo, Hawaii 906783
. Gentlemen: )

Subject: Hilo Coast Processing Company
Fuel Grade Ethano! Plant
Soil Exploration Report
(for foundation design purposes)
Pepeekeo, Hawalili

¢

Transmitted herewith is our soi! exploration report tor foundation
design considerations for the proposed Hilo Coast Processing Company
Fuel Grade Ethano! Plant, Pepeekeo, Hawaii. .

The soil conditions at the site indicated about 5 fo I3 {t of clayey
silt+ (weathered volcanic ash) underlain by decomposed rock to about
16 to 30 ft fol lowed by lava rock. The ash soil has'a high water
content and is highly compressible.

The volcanic ash surface soll has sufficient in-situ bearing strength
for light one-story structures. Because of its high moisture content,
however, the ash has. poor remolded strength. Care should be taken so
that the in-situ soils are not remolded, if it is fo be used for bearing.

Light, one-story flexible structures may be supported on spread footings
or mats bearing on the surface ash soil. Heavier structures should be
supported on spread, mat or pier foundations extending thru the surface
ash soil and bearing on the decomposed rock layer or on pile foundations.

This report includes a Boring lLocation Sketch, boring logs, laboratory
test results, general foundation design guidelines and limitations.

Respectful |y submitted,

WALTER LUM ASSOCIATES, INC.

c _
By (ALI'.-HT-’MEJ kwn/ﬁé——w\.ﬂ/{*ﬂ/

Edward K. Watanabe )
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. HILO COAST PROCESSING COMPANY
i FUEL GRADE ETHANOL PLANT
SOIL EXPLORATION REPORT

Distillation Towers

Stillage Evaporation Unit

A A__%

o

- PEPEEKEO, HAWAII
ii. TAX MAP KEY: 2-8-07: POR. 33
C
- SCOPE OF EXPLORATION  ~
L
T *  The purpose of this exploration was to evaluate the general soil
e conditlons for foundation design considerations for the proposed Hilo
~JH:" - Coast Processing Company, Fue! Grade Ethanol Plant at Pepeekeo, Hawaili.
,;ri This report has been prepared for the exclusive use of Hilo Coast
?-_ Processing Company and their design consultants as a guide in the design
.
M - of this specific project. The report has not been prepared for use by
[ ‘
ﬁf other parties and may not contain sufficient information for other uses.
Ny’ ,
N o This report includes field explorations, jaboratory test results, general
' ]I—' : foundation design guidelines and limitations.
|
L=
-——‘V‘.
- PROJECT CONSIDERATIONS
-
l] e The proposed plan includes several types of structures. At the time of
i EEF the exploration, the sizes of the structures were not definitely set.
‘T ‘ Generally, they may be described as fol lows:
it |
;1 Molasses Tanks 50-ft diameter by 25 ft high
-J, | Ethanol Tanks 50-ft diameter by 25 ft high
= Fermentation Tanks " 25-f1 diameter by 25 ft high

. 6-ft diameter by 102, 95 and

50 ft high
80 ft+ by 100 ft

LRI e AR e et i e =
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Boiler _ 40 ft by 40 {1

Fuel Storage Buildling 100 f+ by 200 f+ by 25 f1 high

By-product Storage Building 100 11 Ey 120 f+ bQ 25 f+ high

The unit weights of the materiais to be stored may vary from about 10 p.c.f.

to 100 p.c.f. Floor loads may be from little to 2500 p.s.f. or more.

Minor grading and some paving are planned.

FIELD EXPLORATION

Seventeen borings were made af the site. The approximate locations of

t+he borings are shown on the Boring Location Sketch.

Borings were made with 4-in. diameter augers using tungsten carbide finger
bits. Soi! samples were recovered with 3-in. o.d. thin-wall tube samplers

pushed hydraulically and with a standard split spoon sampler driven with

a 140~-1b hammer falling 30 inches.

Rock core sampies were recovered with VBX" double tube core barrel with 2

tungsten carbide or a diamond coring bit.
»

LABORATORY TESTS

Laboratory tests included: natural water content and density, grain-size

analysis, Atterberg limit, laboratory vane shear, unconfined compression,

unconsol idated undrained triaxial, direct shear, consolidation, soil pH,

soil resistivity, ASTM 1557-70 density and CBR.

A summary of the laboratory test results is given in Tables |A thru IG.

.
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GEOLOGIC AND SOIL DESCRIPTIONS BY OTHERS

According to Stearns, H. T., Macdonald, G. A. and U. S. Geological

Survey, "Geologic and Topographic Map, !sland of Hawaii," USGS, 1945,

the geologic formation at Thé site falls under the classification of:
Pml - Hamakua volcanic series.

lava flows, chiefly basaltic capped by Pahala ash.

According to the U. 5. Soil Conservation Service, "SBiI Survey of lIsland
of Hawaii, State of Hawaii," December 1973, the surface soils may be
classified as:

HoC - Hilo sitty clay loam, O - [0% siope.

HoD - Hilo silty clay loam, 10 - 20% slope.

HoE - Hilo silty clay loam, 20 - 35% slope.

Unified Soil Classification - OH.

Shrink-swel |l potential - high.

Corrosivity - moderate.

SOIL CLASSIFICATION SYSTEM USED IN THIS REPORT

Soil samples were first visually ciassified in the field and then sﬁbjecfed

Yo selected tests in the laboratory. The soil descriptions were then
modified in general conformance with the "Unified Soil Classification

System," whenever applicable.

GENERAL SITE CONDITIONS

The site is located about 500 ft northwesterly of the Hilo Coast Processing

Cbmpaﬁ& Sugar Mill, and generally on the easterly side of the existing

-manager's house.

N e e
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An existing paved road in an east-west alignment divides the site into

two portions.

The portion of the site north of the road is rectangular shaped, about
250 i+ by 350 ft. The area was recently cleared of sugarcane. A power
line crosses the middle of the area in an east o west direction. The

area generally sloped down toward the east with a gradient of about 3%.

The portion of the site south of the existing road is triangular shaped,
about 700 f+ by 600 fT. The area is genérally covered with lawn grass
and other plantings. Four single-story wooden structures ére located
near the western and southern edges of the site. The manager's house

was not occupied at the +ime of exploration. The other three houses were

occupied. The area generally sloped down foward southeast at a gradient

of about 3 fo S55%.

A drainage gully, about 25 to 30 ft deep with side slopes varying from

IH:1V to 3H:1V, is located south of the slte.

Paved driveways were noted on the site. Overhead and underground

utilities were also noted.

INTERPRETATION OF SOIL CONDITIONS

From the field exploration and laboratory test results, the soils

encountered in the borings may be generally approximated as fol lows:
A surface layer of tannish-brown clayey silt (weathered volcanic
ash) fo about 5 to 15-ft depth, underlain by mottied gray and
brown decomposed rock 1o about I6.*o 30 ft+. Below this was gray

lava rock to about 40 ft, the maximum depth drilled.

R Ao =
i e S e T 22 T S PO - b i




i S

j Sy

water was noted in the borings at 16 1o 28-f+ depths during

+he tield explorations. The water appeared fo be drill water.

For more detailed descriptions of soils encountered in fhe borings, refer
A

+o the boring logs.

variations to the above soil and ground water conditions are to be expected

between borings and in localized areas.

DISCUSS 10N AND RECOIMENDAT | ONS

e proposed Fuel Grade Ethanol Plant facilities includes various structures

Some minor ading may involve cut and $i11 of a few feet +o create level

The proposed site slopeEmdown gently towards the southeast at a 3 1o 5%

gradient with a drainage gu located along the south side.

The soils at the site appear +o bevsoft clayey silt (weathered voicanic
ash), about 5 to 15 % +hick, underlain decomposed rock to about 16 to
30 t+ followed by gray lava rock. The suria clayey silt (volcanic ash)
has a high water content and is highly compressiDNg, sometimes classified

as an "MH-OH" material according o the Unified Soil assification System.

The surface volcanic ash soil has sufficient in-sifu bearing>gtrength for

" foundations supporting light structures. Because of the high mol fure
_content, however, the remolded strength is low. Care should be taken“ip .

. the design soO that the in-situ soils are not remo!ded.
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i Enclosed is a report on the feasibility of developing a large fresh

groundwater supply, on the order of 5000 gpm, for the proposed eth- -

L anol plant near pepeekeo, Hawaii. As a result of evaluating the E

el data available to me and examining the site, 1 conclude that it
will be feasible to obtain good quality wateT in the amount you need. o

;} The report recommends the way to go about developing the ground -
water. 1 will be pleased to continue working with yéu when you de-
cide to go ahead with the project.

John F. Mink

CONSULTANT
WATER RESOURCES - EARTH SCIENCES

P.O. Box 4452
Honoluly, Hawali 96813
{B0B)ET1-0793

March 16, 1981

Mr.-Jerry Allen

T Vice President
- C. Brewer § Co.
827 Fort Street
T Honolulu, Hawaii 96813

" Dear Sirs: , L |

Sincerely,

() John F. Mink |

APPEMDIX T

INVESTIGA:I'lONS s EVALUATIONS » PLANNING ¢ DECISIONS
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JOHN F. MINK

March 16, 1981
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'_\Esuccessfully exploited,

GROUNDWATER CONDITIONS AND DEVELOPABILITY ' L
NEAR PEPEEKECQ, HAWAII A

March 16, 1981

Suﬁmary of Findings

e

1. The flow of fresh groundwater in the vicinity

Lof the Hilo Coast Processing complex is large and can be

2., Two types of groundwater occur, one called

- perched water, which is found in sméll aquifers at various
heights above sea level, and the other called basal water,
which occurs as a lens of fresh water floating on sea water. .
The perched water is much less voluminous than the basal
water and is developable only with small capacity wells,

" Basal water is safeiyjdevelopable with large capacity wells.
The two small weils (mauka well and makai well) at Pepeekeo
pump a_combin;tion of perched and basal water; the processing
plant cooling water wells pump basal water.
| 3. Water for_tﬁé proposed ethanol plant would have
to be taken from the basal aquifer. To'insure_a reliable . ‘
yield of low salinity water, new wells will have to be

" shaliower than the currently operating cooling wells and
fitted with smaller pumps. .

‘4, Because of the depﬁh (300 feet below sea level)

of the three wells at the processing plant and the size of




o
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the pump (5500 gpm) in each well, these wells provide only
brackish water. When the three wells arte pumped simultaneously '
the output is about one half sea water.
5. At least three wells,.and preferably four, with

‘capac1t1es not exceedlng 1750 gpm will be needed to y1e1d a

continuous flow of 5000 gpm of low salinity water for the
ethanol plant. .

| * 6. Location of the well field at the proposed

ethanol plant will decrease the quallty of the water produced
by the processing plant's cooling wells. The sallnlty of
these wells could be expected to rise by approximately. 25

percent.

Recommendations

1. For planning purposes, assume need for a well
field de51gned as follows: : |
a. Four wells of 1750 gpm capac1ty each.
-b.  The wells located at the proposed ethanol
| plant site along a line parallel to the
coast with a minimum distance between adjacent
wells of 125'£eet. This 51t1ng assumes that
‘an increase in salinity at the presently
operating cooling wells is acceptable.
c. Well borings to have 2 total depth of 250
feet (100 feet below sea level) and to be_

cased with 18- 1nch diameter blank casing




to ten feet below sea level (depth of 160
feet below ground elevation of 150 feet).
The 90 feet of 6pen hole below the blank
casing to have a diameter of 16 inches.

2. Before final decisions are made on the abové
plan, drill the first boring as an exploratory-production
well and submit it to contrelled step drawdown and sustained
pumping tests. The results of the tests will determine the
final number of wells to be drilled, their pump capacities,
and their configuration. A separate small diametef boring
to ascertain subsurface hydrogeological conditiqns is not
necessary. The total cost of four wells, cased and equipped

with pumps, would be about $§760,000.

.
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Introduction

The Pepeekeo region in the neighborhood of the
Hilo Coast Processing Company has an abundance of exploitable
groundwater occurring as both pérched water on ash beds or
‘dense lava flows and as a basal lens floating on salt
water. The perched water is by far the less voluminous of the
two and is developable only by means of‘relatively small wells
having capacities of a few hundred gallons pef minute. The
basal water, on the other hand, occurs in a thick -lens that could
yield fresh water to wells with pump capacities between 1000
and 2000 gpm. The three large wells that presently are pumping
from the lens to prdvide cooling water are too deep and are

fitted with pumps too large to yield fresh water, however.

Two small wells inland of the cooling water wells
pump relatively minor amounts of groundwater but on a
continuous basis. The output of these wells includes both
perched and bagal water. In normal weather the perched water
component probably dominates while during droughts the ba;al

ljens is likely to be the main contributor.

Groundwater Resources

Pepeekeo falls within the wettest climatic zone on
the island of Hawaii. Rainfall exceeds 125 inches per year
at the coast and increases to a maximum of more than 250

inches per year-on the lower slopes of Mauna Kea.. Much of the




rain flows overland to the sea as surface runoff, but a
large fraction ultimately percolates to a very extensive

Ghyben-Herzberg groundwater lens.,

The area is underlain by the Hamakua volcanic
series which consists principally of ordinary basalts
t;ansitional to andesites near the surface, Lying as a:
discontinuous mantle on thg Hamakua seriéé is the Pahala Ash,
which occasionally reaches a thickness of about 20 feet. The
basalts of Hamakuva series are very permeable, the andesites

only moderately so, and the Pahala Ash even less so. The

Ghyben-Herzberg lens ocqurs-mainlf within the lower permeable

‘basalt.

Intercalated within the Hamakua seriesrare poorly
permeable ash beds which serve as perching members for high
level water not in hydraulic continuity with the deeper lens.
Because of the high fegional rainfall, the pefched water bodies

contain appreciable volumes of fresh groundwater.

The only sediments of note are gravel and alluvial
material in stream beds. No fine grain marine sediments
or fossil corals, or any combination of sediments giviﬁg rise
to normal caprock, are present. The lavas of the Hamakua
series are directly exposed to the sea at the coast. However,
the high head (8 feet) of the basal lens so near the coast

suggests that unrestricted outflow to the sea is prevented

ALk 1 e e s
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by some sort of caprock, probably massive and dense andesitic

lava flows.

A very large flux of groundwater.passes through the

aquifer. Near Pepeekeo Point the basal head within a few.

. hundred feet of the sea is more than eight feet, which ﬁay

be compared with heads further up the coast of only two to
five feet at Ockala and Paauilo and down the coast at Hilo

of only three to four féet.

Perched water was encountered while drilling oﬁe
of the small wells in 1946, which was the first attempt to
exploit groundwater in the area. The highest w;ter table
jnitially stood about 150 feet above sea level but stabilized
at about 130 feet. The well had to be extended to 25 féet
below sea level to provide an acceptable yield. At this
depth it penetrated into the basal lens but nevertheless
the water pumped was prédominantly from perched aquifers.
The second small well reached to 60 feet below sea level,
into the basal lens, yet much of the water it initially .
yielded, and may still yield, is from perchea aquifers.
Characteristics of the perched water markedly differ from
the basal water. Among the major differences are temperaﬁure
‘(average 72°F in perched water, 68°F basal); pH (average
6.5 to 7.0 perched, 7.0 to 7.5 basal) ; siliea (approximately
10 to 20 mg/l greater in basal water) ; and chloride (less

than 15 mg/1 perched, more than 20 mg/l basal).
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The three large capacity wells near the mill
penetrate deep into the basal aquifer. They were drilled
in 1971-72 for cooling water, evidently with the main

objective of providing a very large volume rate without

 regard to quality. All three wells have their bottoms 300

feet below sea level and are cased and grouted to 45 feet
below sea level. The open bore below the casing in each
well is 24 inches in diameter. The borings were driven soO

deep in order to yield more than 5000 gpm at a small drawdown.

"To achieve this extraordinary capac:ty, quality was necessarily

sacrificed. For a basal lens with a head of eight feet, the
midpoint of the transition zone (the 50 percent sea water
depth) is 320 feet below sea level, nearly coincident w1th
the bottom of each well. In effect, these wells obtain most

of their flow from +he transition zone.

The first cooling well was tested in 1971 at

3500 gpm when 1t was only 154 below sea level. It initially
y1e1ded water with 125 mg/1 chloride. However, the drawdown
of 19 feet was considered excessive so the well was deepened.
Final initial chloride content was 800 mg/l at 300 feet below
sea level. Wells 2 and 3 were drilled to -300 feet wifhout
an interim test. The initial chloride in Well 2 was 570 mg/1
and in Well 3 it was 330 mg/l. However, by 1975 chloride in
Well 3 had reached 3000 mg/1 and was probably at least as

high in the other two wells. The salinity is much higher today,

reaching as high or higher than 9000 mg/l chloride (about one

- e
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half sea water) when the three pumps are running simultaneously.
When only two pumps are on, the usual practice, the chloride
content of the mixed flow apparently falls to about 4000

mg/l. Because of their depth and the size of their pumps,

these wells as employed today can never produce fresh watér.
Tﬁey are not 2 rational model to follow in designing the

ethanol plant wells.

Groundwater Development for the Proposed

. Ethanol Plant

Groundwater of excellent quality pumped at moderafely
high to high rates is obtainable at the propoéed ethanol
plant site but two basic considerations must be addréssed.
The first ié the design of tﬁe wells in which digmeier and-
depth of well, depth of casing, pump size, and distance
between wells are the principal factors. The second is
probable increase in‘salinity in the already highly brackish
cooling water yeils. The degree of increase is not quantifiable
without extensive pumping tests, but expectably greater

Y .
salinization would take placge if the new wells were placed at

“the proposed site than if they were located some distance

north or south of it. The plant site is directly up the

groundwater gradient from the cooling wells, A prelimiﬂary

. calculation using a straight forward linear mixing model

suggests that if the new wells were located at the plant site

and withdrew a3 steady total of 5000 gpm, the salinity of
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the cooling wells during the normal pumping pattern (two
wells on simultaneously, one at rest) would increase to
12000 mg/llchloride. This simple model is suggestive only;

it probably exaggerates the increase.

To insure that the groundwater extracted near the

ethanol plant site sustained low salinity under all conditions,’

the wells cannot be elther as large in capaClty or as deep

as the three coeling wells. Consideration of the known
groundwater hydraulics and hydrogeology of the area suggests
that the maximum depth of each well should be no more than
100 feet below sea level, the maximum capacity should be

1756 gpm (2.5 mgd) or less, and the spacing between adjacent

wells shoulélbe no less than about 125 feet. Diameter of the
open bore below the casing should be about 16 inches and the
casing diameter about 18 inches. Blank casing should not
extend more than a few feet belew sea level. These are

preliminary design features, subject to revision,

The above pump capacity constraint means that ae
jeast three wells are needed and perhaps four to safely
guarantee yield and quality. Assume that a steady rate of
5000 gpm is required for the plant; a minimum of three 175ﬁ
‘gpm wells would meet the requirement but without having 2
standby well available. 1f pumping tests indicated that

1500 gpm was the allowable mat1mum capacity for each well,

" a2 minimum of four wells would be needed. At this stage it

e N LTy




is reasonable to think in terms of four wells to allow for
having to use somewhat smaller capacities than the suggested
- 1750 gpm maximum. Final well design, includiﬁg pump capacity,
A will have to be determined by testing the first well to be

@rilled.

A preliminary small diameter test hole to measure
water level and provide subsurface lithélogy is not
necessary. Subsurface hydrogeological condipiohs are
r " determinable from analyses of other wells in the area. What
| is needed are step drawdown and sustained pumping tests
at the proposed well field. This testing would be part of
the program to drill wells for the plant. An exploratory-

production well would first be drilled and thoroughly tested.

L

The results of the tests would determine final design features

. F

of each well and of the entire well field.

.g,_r

‘Recommendations

The following recommendations lean on the side of
caution so that the computed costs are probably somewhat
high. Location of the wells is at the site of the ethanol

pilant, which assumes that the expected increase in salinity

Lo Lk Lk

at the existing cooling wells is an acceptable tradeoff.

1. Drill four wells to a depth of 100 feet below

l"‘”' -~

sea level (total depth 250 feet from ground elevation 150

&

feet). Cost of drilling and casing each well with 160 feet

of -18 inch casing, approximately $115,000. Total for four

.
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wells, approximately $460,000. .

2. Outfit with 1750 gpm pumps, unless tests
dictate smaller size., Cost per pump, jnstalled and tested,
approximately $75,000. Total cost four pumps, $300,000.

3. Distance between adjacent wells 125 to 150

feet.

These recommendations are based on existing
knowledge of groundwater conditions in the Pepeekeo region
and on the professed goal of supplying good duality.water
(less than several hundred mg/1 chioride) on a sustained
basis. Should the quality of the water not be a severe
congtraint, then three wells at higher capacities would be
acceptable.' However, three wells at 2000 gpm each, for

‘instance, would result in salinities of greater than 1000

“mg/l chloride in the long run. It is not reasonable to

expect that the needs of the ethanol plant could be met by

only two wells.

JOHN F. MINK
Hydrologist-Geologist

State California
Registered Geologist 364
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March 19, 1981

| Quality of Groundwater
: Proposed Ethanol Plant,

o . ( addendum to my report

nine feet and the gsaliniyy of the water
- to be less than 100 mg/l chloride. Pumping will induce vertical

flow carrying greater
stream lines, but the

salinity than the

final mixture at T
not likely exceed

this conclusion on analogies with simila

and on the fact that the three cooling W
water for some time even at extreme pump

!,r
B per well or less will
™

s The initial chloride céntent at cooling

T pump rate of 2500 gpm

. at 6500 gpm it in

- > the initial chloride was 370 to 570 mg

!g to 300 feet below sea
a head of 8 feet.

it was 215 to 333 mg/1l at 6200 gpm. All

jevel, which is un

i} Not very many heavy metal analyses of Ha
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. © ground water springs.
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Unless the geological
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environment at Pep
the concentration O
well sites will be
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before pumping is expected
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300 mg/1 chloride. 1 base

r environments elsewhere
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creased to 800 mg/l. In well
/1 at 6200 gpm. In well 3
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